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Mechanieal World 


FUEL BALANCE 


T is not long since the plainest fact about energy production 

was the gap between a diminishing coal resource and a 
growing energy demand. The remedy was to bridge the gap 
by the use of oil until nuclear power production could take 
over most of the load. While Sir John Cockcroft has expressed 
the opinion that the greater part of our electricity is likely 
to be generated by nuclear power stations by 1975, a mere 
20 years in which practically each year will see the addition 
of further capacity, the nuclear energy programme is only as 
yet in its early stages—only Calder Hall is actually generating 
power—but already there is perceptibly more coal available for 
both gas making and power generation, and oil refineries too 
are now supplying gas for augmenting the public supply. In 
addition, new gas making processes enable a wider range of 
types of coal to be used and imported coal is already an 
economic proposition for making gas. 


When nuclear plants produce all the electricity (apart from 
what is obtained from hydro-electric stations), coal and oil 
between them will be largely restricted to providing fuel for 
transport, gas for general use, and raw materials for the 
chemical industry. If this change-over is to take place in 
the couple of decades predicted then it is extremely unlikely 
that it will happen with the various factors changing all the 
time perfectly in phase with each other. There will necessarily 
be periods of temporary unbalance if only because of the size 
of producing units involved, one unit coming in or going out 
of use making a perceptible difference. The main thing is 
that the final result shall be satisfactory. 


ANTARCTIC MINERALS 


HE antarctic region contains a large land mass about which 

knowledge is only now being gathered as a result of the 
current I.G.Y. activities. It has long been suspected that it 
would be found to be rich in minerals (there were pieces of 
coal among the geological specimens collected by the early 
expeditions) and this has recently been confirmed to an 
important extent by the discovery of an extensive coalfield in 
the Ross Dependency, the territory administered by New 
Zealand. What else may be found only the geological survey 
now being made will show, but in such a land mass, and one 
known now to contain coal, there is every likelihood of a 
variety of other valuable deposits being found. 


The development of these resources is far from 
impossible technically, but the economics of the project is 
undeniably doubtful. Technically, a nuclear fuelled power 
station could easily provide the power required for working, 
and the modern closed-factory technique with its completely 
air-conditioned and artificially sun-lit interior could provide 
the sort of indoor luxury that some people prefer to outdoor 
conditions. The Wellsian underground city is by no means an 
impossibility if the exploitation of antarctic resources should 
become necessary. 
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DOUNREAY PATTERN 

OW that the Dounreay reactor has been loaded it will 

not be long before this entirely different kind of nuclear 
plant will be tried out. Calder Hall was a great venture, but 
Dounreay is much more so. The use of a liquid metal medium 
for heat transference is remarkable enough, but even this fades 
somewhat in the light of the main purpose of the reactor—to 
convert non-fissile material into reactor fuel while heat is 
being generated for use. The potential material efficiency of 
the plant is thus vastly greater than anything that has gone 
before. A great deal must depend upon the structural materials 
in the vital parts and no doubt they have already been 
thoroughly tested, but a full-scale plant is always a different 
proposition and while results are predictable to some extent 
the final possibilities must wait on actual experience. On ihis 
may well depend the future course of reactor design, saving, 
of course, the influence of the portentious Zeta, when that 
becomes known, as it might do before long. 


TANKERS, OIL SACKS AND SUBMARINES 

EW ships continue to be launched and ships continue to 

be laid up. In particular tankers seem to have caught up 
on the demand for their services—for the moment at least— 
though as the pursuit of operating efficiency leads to larger 
tankers, and as facilities to berth them, like the proposals for 
Milford Haven, are constructed, there is bound to be some 
replacement of the smaller vessels. 

Most of the tanker fleet is fairly new, however, and 
obsolescence on the score of age alone is likely to vary 
greatly over the next twenty to thirty years. 

In the meantime experiments with flexible oil barges continue 
and, it seems, with some preliminary success. There is a good 
way to go before practicable certainty is assured; after all, to 
be really useful the barge must be very big and there does 
not seem to be much use for smaller sizes which could earn 
their keep and which would provide the sort of life testing 
that will be required. This is particularly important in 
connexion with fabrics and constructional details. A lot may 
be done in the laboratory but not satisfactorily to the 
exclusion of full-scale tests. Another thing, the economics of 
the scheme does not seem as yet to have settled on any secure 
basis. Just how the barge will be towed seems uncertain 
whether by a special tug or by an auxiliary vessel, which 
might have to be specially designed for the purpose. Never- 
theless, the scheme has possibilities and it will be worth 
while knowing more about it. The ultimate in tankers 
(penultimate possibly to the permanent ocean pipeline, if 
that should ever prove feasible) is, of course, the nuclear 
fuelled submarine vessel. Design projects of this have been 
announced and the evident advantages of low resistance at 
higher speed, of travelling in undisturbed water, and of 
relative independence of fuelling stations and therefore the 
ability to make the longest voyages with navigable certainty— 
all these factors give the vessel a high economic importance. 
The strategic aspect is equally significant. 















LOG SHEET 


Jet-flame Rock Piercing 
On the gigantic St. Lawrence Sea- 
way project, blast holes are being 
sunk in rock with a flame process 
known as jet-piercing. The Linde 
Department of the Union Carbide 
International Company, state that 
intensely hot, supersonic jets of 
flame are the key to the new process. 
Travelling five times faster than the 
speed of sound and reaching tem- 
peratures of 4000° F (2190° C), the 
flame spits out of a rocket-type 
burner and disintegrates or spalls the 
rock in its path. The operation is 
continuous and disintegrated rock 
particles are thrown up out of the 
hole by the combined force of 
burning gases and steam so that a 
fresh surface is continually exposed 
to the jet flame. The only limitation 
to penetration depth is the length 
of the hoses (carrying fuel, oxygen, 
and water) that are lowered into 
the hole. Deepest penetration 
obtained to date is 160 ft. 


eae yam | 


mela See 


Re Shea tas 























The jet-piercing consumes 10,000 cuft of oxygen 
and 40 gal of fuel oil per hour. Oxygen is usually 
supplied from a cylinder trailer carrying enough 
oxygen for eight to ten hours operation. 





At its highest velocity, the jet- 
piercing flame has a mechanical 
energy equivalent of about 500 hp 
contained in a flame not more than 
18 in. long and 2 in. wide. 

Low viscosity fuel oil or a liquid 
hydrocarbon fuel such as kerosene 
is combined with high-purity oxygen 
to produce the flame and a blowpipe 
suspended from a crawler carrier 
controls its combustion and action. 
The rig is actually a modified churn 
drill rig. 
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mine but the jet process has made 
it possible to produce blast holes at 
the rate of 40 ft an hour, and also 
to chamber them, i.e. to enlarge the 
blast hole at any desired depth so 
that extra explosive charges can be 
placed exactly where needed. 


Gas Control 

Three industrial instruments which 
have a very wide field of application 
in industry and which are new to 
Britain were demonstrated last 
month at the works of Winstun 
Electronics Limited, Shepperton, 
Middlesex, the sole U.K. selling 
agents, by Dr. H. Righi of Beckman 
Instruments, G.m.b.H. The instru- 
ments were an _ industrial gas 
chromatograph, an __ electrolytic 
hygrometer, and a leak detector. 
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The jet-piercing flame attacking hard rock. 


It has been found that the new pro- 
cess works fastest on the class of 
spallable rocks which normal drilling 
methods find toughest—especially 
those containing silica—such as gran- 
ite, syenite quartzite, sandstone and 
magnetic taconite. Potsdam sand- 
stone, the rock being pierced on the 
St. Lawrence Seaway, is a highly 
abrasive material that would 
normally cause excessive bit wear. 
In the past it has taken as long as a 
week to drill a 100ft hole in this 
very hard rock using churn drills, 
but with jet-piercing a 100 ft hole 
can be sunk in a single shift. 


The United States’ largest reserve 
of domestic iron ore consists of iron 
bearing ore formations called 
taconite which is capable of scratch- 
ing glass. At one time it was 
considered almost impossible to 
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The gas chromatograph is 
designed specifically for the con- 
tinuous monitoring of industrial gas 
systems. Sample gas is continuously 
bled from a main process stream 
and led through a unique linear 
sample valve. Periodically, in 
response to an internal timing 
system, the valve transfers the con- 
tents of the “sample loop” to a 
constant stream of carrier gas. The 
sample is flushed through a chroma- 
tograph column, which, by means 
of absorbtive or adsorbtive granules, 
separates the gas into its components 
parts, each of which register their 
passage through a thermistor sensing 
cell by changing the thermal con- 
ductivity of the carrier gas. A 
second thermistor cell, measuring 
pure carrier gas, serves as the second 
leg of a Wheatstone Bridge circuit. 
Signals from this are transmitted to 
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a strip chart recorder where they are 
presented either as a spectrum of the 
entire mixture or as a bar graph 
of important components. 


The electrolytic hygrometer is a 
simple accurate instrument for the 
continuous or batch measurement of 
water content down to one part per 
million in gaseous or vapour 
samples. Analyses are made by 
continuously absorbing and electro- 
lysing any and all water present in 
a sample stream entering the 
instrument’s analysing system. Gas 
streams of up to 100°C can be 
handled and an alarm system can 
be set for any point within the range 
of the instrument. Either a 10 or 
50 millivolt standard potentiometric 
recorder or recorder-controller can 
be operated from the hygrometer 
output, making possible the con- 
tinuous monitoring of water vapour 
in plant process steam. High con- 
centrations of water in gases can be 
measured through the use of dilution 
techniques and liquid systems may 
be measured by dry _ nitrogen 
stripping. 


The Beckman leak detector is a 
radio-frequency mass spectrometer 
which will detect and measure leaks 
of almost any size at any pressure 
range in vacuum and _ pressure 
systems and hermetically sealed 
units. It uses helium as a leak 
detecting agent and is so sensitive 
that it can detect one part of helium 
in 700,000 parts and can measure 
leak rates as low as 1 * 10™ litres 
per second—at this rate one quart of 
helium would take 300,000 years to 
escape. 


Heat-treatment and 
Metal Degreasing 


The new extension to the factory of 
Raleigh Industries Limited is 
equipped with every modern device 
necessary to speed the production 
and maintain the good name of 
their products. 


The equipment ordered from 
Imperial Chemical Industries 
Limited in connexion with the 
factory extension includes twelve 
‘Cassel’ heat treatment furnaces and 
one metal degreasing plant at a 
total value of more than £33,000. 
The order for heat treatment equip- 
ment indicates that the widely 
recognized advantages of molten salt 
baths are maintaining the popularity 
of that method of heat treatment 
in the face of competition from 
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MOBILE QUARRYING PLANT.—The Goliath 
mobile crushing, washing and screening plant made by 
Goodwin Barsby & Company Limited, of Leicester, 
has an output of up to 150 tons of sand and gravel per 
hour (assuming that a maximum of 25% of the feed 
requires crushing). It has eight Crompton Parkinson 
electric drives and a power pack consisting of a 150 bhp 
Dorman diesel and a Crompton Parkinson alternator 
driven by V-belts. 


gaseous methods. Six of the furnaces 
are each 42ft long and are con- 
veyorized to handle work auto- 
matically through preheat, 
carburizing, quench and wash. Two 
of the remaining furnaces are also 
entirely automatic, and are to be 
employed for the refining treatment 
after case hardening of small parts 
such as bearings and 3-speed gear 
components, which can be trans- 
ferred from one container to another. 
The four remaining plants are for 
deeper carburizing on a_ batch 
system, the work being handled by 
overhead runway. 


The continuous trichloroethylene 
degreasing plant, with the exception 
of some minor modifications and a 
25°/, increase in capacity, is similar 
in design to an existing plant which 
was supplied by I.C.1. some years 
ago. It is designed to degrease 200 
tons of cycle parts during a working 
week of 100 hours and will be used 
to remove the lubricant with which 
the parts become contaminated 
during the several stages of pressing. 
Many parts are degreased more than 
once, initially to permit inter-stage 
annealing and latterly in preparation 
for subsequent processing. Rotating 
baskets are fixed to a double-chain 
conveyor and the work is “tumbled” 
during passage through trichloro- 
ethylene liquor and vapour com- 
partments to efficient 


ensure 
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degreasing and to prevent the loss 
of solvent trapped in “cupped” or 
close-lying parts. As a further aid 
to economical and safe operation, 
the plant is fitted with an activated 


carbon recovery unit to recover 
solvent from the air exhausted at 
the plant inlet and outlet hoods. 
Similar arrangements on the original 
plant ensure that it operates at a 
highly economical level—more than 
3 tons of work being cleaned for 
the consumption of only | gallon of 
solvent. 


Reticular Aluminium-tin 
Bearing Alloy 


A new bearing alloy developed 
jointly by the Tin Research Institute 
and the Glagjer Metal Company, 
who have been working together for 
some years on its practical develop- 
ment, contains about 20°/, of tin, 
the remainder being aluminium 
hardened with from 1°/,.to 3°/, of 
copper. The tin constituent has a 
structure which is reticular within 
the continuous aluminium matrix, 
that is to say the tin has a structure 
which is itself continuous without 
disturbing the continuity of the 
aluminium. Should metal to metal 
contact occur between a shaft and 
a bearing with this reticular struc- 
ture there is an immediate supply 
of tin available at the surface to 
provide a thin soft layer of tin over 
the aluminium and thus inhibit 
surface breakdown. 

The new alloy, therefore, com- 
bines the strength of a continuous 
aluminium phase with the tin- 








availability of a comparatively 
heavy and continuous tin structure. 
When supplied in the form of steel- 
backed bearings, it provides a better 
balance between the opposing 
demands of high fatigue strength 
and low rates of wear than any 
other known plain bearing. Further- 
more, unlike copper-leaad bearings, 
it meeds no_ lead-based overlay 
plating to keep shaft wear in check. 

A significant feature for large 
diesel engine applications is that 
since the alloy contains no free 
copper there is no danger of copper 
penetration of steel journals. 

Reticular aluminium-tin bearings 
can be supplied pre-finished, but 
since they have no overlay plating 
they can equally well be supplied 
semi-finished for boring in place, as 
is so often necessary or desirable in 
the case of large stationary diesel 
engines. 

These new bearings have already 
proved themselves in extensive road 
and test bed trials carried out over 
the past three years, and some half 
million bearings made from the new 
material are already in actual use. 

A final point of some importance 
is that, as compared with copper- 
lead plated types, steel-backed 
reticular aluminium-tin bearings are 
inherently somewhat cheaper to 
manufacture. 


Telephone Automation 


Electronic equipment is expected to 
make an important contribution to 
the Post Office’s plans for the wide- 
spread introduction of automation. 
The new equipment at the Lee 
Green (London SE13), Automatic 
Exchange employs a ‘magnetic 
drum’ storage device, similar to 
those used in computors, which with 
the control equipment has been 
developed by Automatic Telephone 
& Electric Company Limited, of 
London and Liverpool. Its function 
is to store the dialled numbers, 
translate them into routing direc- 
tions, and ensure that calls are put 
through in the shortest possible time. 

The drum consists of a bronze 
cylinder some twelve inches in 
diameter and about three inches 
deep. Its working surface is coated 
with approximately two _ ten 
thousandths of an inch of nickel 
which forms the medium for the 
magnetic records. The _ records 


consist of sequences of magnetic 
‘dots’ which can be packed closely 
enough together to obtain 100 dots 
to the inch of circumference and at 
Jeast ten 


similar circumferential 








tracks of dots to the inch of depth. 
The total capacity of the drum for 
dots is at least 110,000. In operation 
the drum rotates at about 1800 rpm 
and dots may be recorded or repro- 
duced at a rate of about 100,000 
dots per second. 


The magnetic dots are coded into 
machine language to allow numbers 
and instructions to be built up in 
binary code, thus four dots are 
required to record a single digit, and 
seven sets of four dots to record a 
seven digit number such as would 
be dialled by a caller. 


The drum records are used in two 
ways. Some of the 30 tracks are 


used for remembering the transla- 
tions likely to be required—about 
These 


700 in all. records are 
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FAIREY ROTODYNE.—The world’s first vertical 
take-off airliner and carrying up to 48 passengers, 
ascends vertically as a helicopter and having gained 
height, flies horizontally as a normal fixed-wing 
airliner at a speed of nearly 200 mph. Powered by two 
Napier Eland  propeller-turbines driving normal 
forward-facing propellers, it has in addition a 90 ft 
four-bladed rotor above the fuselage. The rotor blades 
are of stainless steel and each has a pressure-jet unit 
at its tip. For take-off compressed air from the 
engines is piped through the blades and burned with 
fuel in the tip jet units. At operative height the engine 
power is transferred to the forward-facing propellers 
and the Rotodyne then flies forward as a normal 
aeroplane with the rotor auto-rotating and sharing the 
lift with the fixed wing. The sequence is reversed for 
landing. 


virtually permanent in the sense that 
they are changed only when, for 
administrative reasons, it is necessary 
to alter a translation. The remainder 
of the tracks are used as control 
tracks—some provide the means for 
synchronizing the operation of the 
complete equipment, the others pro- 
vide individual memories for switch 
control units of which there are 114. 


The electronic equipment asso- 
ciated with the drum contains a 
scanner, driven by the synchronizing 
tracks, which, among other things, 
causes each switch control unit to 
be associated in turn with the 
particular portion of one of the 
tracks allotted to it. The switch 
control memory tracks provide 
means for keeping a running record 
of the state of each control unit and 
by continuously checking _ this 
running record the electronic equip- 
ment can determine what action is 
next required in each case. 
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The running record is kept up to 
date merely by recording the most 
recent record in place of the old one. 
In this way the electronic equipment 
and the drum can be time-shared 
over 114 switch control units in as 
little as 17 milliseconds each with- 
out interfering with any other. 
Moreover, each of the 114 control 
units can be rescanned every 17 
milliseconds so that up to 60 changes 
of state per second are recognized. 
This permits considerable economy 
in apparatus and is one of the 
reasons for developing the trial 
equipment. The translation tracks 
are referred to whenever a switch 
control unit reaches an appropriate 
condition. 


Universal Beams 


British constructional engineers will 
have at their disposal early this year 
new steel sections giving greater 
strength for less weight and per- 
mitting appreciable reductions in 
fabricating costs. The new Dorman 
Long Lackenby universal beam mill 
will have a far reaching impact on 
all structural engineers and other 
users. A comprehensive range of 
universal beams varying from 
beams 36 in. deep with 164 in. wide 
flanges to 6in. deep with 6 in. wide 
flanges will be produced. 


The production of universal beams 
represents the climax of the Dorman 
Long £60 million development 
scheme. The universal mill is 
costing £18 million and the adjoin- 
ing Lackenby steel plant was 
completed in 1953 at a cost of £84 
million. 

The new mill is not only the first 
of its kind in this country but the 
most advanced of its type in the 
world. The last full range beam 
rolling mill to be installed in the 
U.S.A. was in 1930, and the 
Lackenby mill embodies _ great 
advances in mill engineering and 
practice achieved since then. 


The initial supply of rolls to cover 
the new range of beam and column 
sizes to be produced cost £1 million. 


An increase of up to 10% in 
efficiency over the present British 
Standard beams will be offered by 
the universal beams. There will also 
be available a large number of beam 
sizes having heavier weights and 
greater strengths than are at present 
rolled in this country. Costly 
fabrication now often necessary 
when using British Standard beams 
will be eliminated and, in con- 
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WINDER IN SOUTH AFRICA.—This 2200 hp electric winder with d.c. Ward-Leonard drive is one of several 

supplied by Metropolitan-Vickers Electrical Company Limited to Anglo-American Corporation of South Africa 

Limited for service in the Rhodesian Copper Belt. It is installed in the south ore-body shaft at the N’Kana mine of 
Rhokara Corporation Limited. 


sequence, the capacity of the 
fabricating shops should increase. 


Actual steel structures which have 
been re-designed using the new 
range of universal beams show 
savings in weight varying from 5°/ 
to 10%. 

In overseas markets the British 
constructional engineer able to 
design structures based on the new 
beams should be more favourably 
placed than when, as now, he is 
restricted to the use of British 
Standard beams. 


High Strength Torque 
Bolts 


In the usual riveted structure, the 
strength of a joint is dependent upon 
the shear or bearing value of the 
rivets. A new system, which 
employs high strength torque bolts, 
establishes considerable tension in 
the individual bolts so that the 
strength of a joint is developed by 
friction at the interfaces of the 
connected sections. Each bolt is 
torqued up to a predetermined value, 
using hardened steel washers under 
the head of the bolt and under the 
nut. 


In addition to greater strength, 
connexions can be made with the 
new torque bolts much faster than 
with either site rivets or fitted bolts, 
while dispensing with the need for 
service bolting. Two men can make 
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the necessary site connexions, using 
comparatively simple scaffolding. 
High strength torque bolts have 
been developed by United Steel 
Structural Company Limited, a 
subsidiary of ‘The United Steel 
Companies Limited, in collaboration 
with United Steel’s central research 
and development department and 
have been successfully tested in a 
number of actual structures. 


Shaft Sinking Record 


In September, 1957 a world record 
for a monthly rate of shaft sinking 
and lining was set up at the new 
No. 2 Shaft, now in course of 
construction, for the Free State 
Saaiplass Gold Mining Company 
Limited, South Africa. The new 
shaft is circular, 27ft 6/in. dia. 
During the month no less than 834 ft 
of vertical shafting was excavated, 
and 810ft of the shaft was lined. 
The 16 ft dia double-drum winding 
engine, mounted over this shaft, and 
which handled all the excavated 
material, men and equipment 
engaged on this record operation, 
was built in South Africa by 
Vanderbijl Engineering Corporation 
to designs supplied by Vickers- 
Armstrongs (Engineers) Limited, 
who manufactured the drum barrels 
and also the reduction gearing 


between the a.c. driving motors and 
the winder drums. 
world 


The previous 


monthly record for shaft 
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sinking was held by the West Rand 


Consolidated Mines at their Monarch 


Shaft with a depth of 763 ft in one 
month for a rectangular shaft, 
20ft x 12 ft. 


Fuel Improver 


Industries using residual fuel oils 
find that for some purposes they give 
rise to undesirable circumstances. In 
a brick and tile works in Surrey, for 
instance, an oil burner used as an air 
heater in a drying room gave rise to 
soot smuts. In another case, in the 
forge of a large car factory in 
Northern France, trouble was 
experienced from sulphurous gases, 
and in a French glassworks some 
discoloration of the glass by atmos- 
pheric pollution was experienced. 


In all three of the cases mentioned 
the disadvantage has been overcome 
by the use of a fuel improver. This 
was developed in France and has 
been in use there for some years. 
It is being made now by The Amber 
Chemical Company Limited (111A 
Albemarle Street, London W1) under 
the name Amber _ Desulfural 
(SSR 509) and is used at a dosage 
rate of only one part per thousand, 
at which concentration it is reported 
to raise the CO:, reduce sulphur, 
break down and prevent sludge, 
reduce fuel consumption and reduce 
soot, smoke and air pollution. 


Co-ordination 


Mr. Roger S. Falk, managing 
director of Marketing Development 
Company Limited, when he 
delivered one of the Loudon 
Lectures on Engineering Production 
at Glasgow University gave the 
following as the means by which 
co-ordination of sales, production 
and design can be achieved: 


1. budgets of expenditure and a 
forecast of income; 

2. sales programmes which take 
into account the potential market 
demands and the capacity of the 
factory to produce; 

3. production programmes which 
take into account sales programmes 
and the balanced requirements of 
economic production; and 

4. design programmes, based on 
technical advancement, the demands 
of the marketing department for new 
products and the requirements of 
production for simplification in 
manufacture. 























The Elements of Seales. Special Slide 
Rules and Dise Caleulators 


Evaluation of frequently used formulae is greatly expedited by means 


of special purpose slide rules, but anticipation of difficulties often deters 
a prospective user from constructing them. In this article, after setting 


out simple formulae covering the graduation of scales for quantities of 


various kinds, nine lucid rules are given which make design an easily 
followed routine procedure. A number of examples are worked out in 
full to illustrate the directness of the system. 


By R. K. ALLAN, A.M.I.Mech.E., M.I.P.E. 


Simple as a+-b-+c 


ATHEMATICAL drudgery is largely relieved today 
by many devices, from the complex electronic and 
the elaborately mechanical, down to the less spectacular 
kinds more readily available to the average technician. 
Among the lesser kind are Cartesian co-ordinate charts, 
now familiar even to those with little aptitude for their 
preparation, and nomograms not quite so well known. 
Cartesian charts give a graphical representation of two or 
more quantities which enables a quick grasp to be made 
of their relationship, and at the same time provide details 
of the associated values. Although static in character, 
these charts are particularly valuable in that their 
condensed information is easily and widely conveyed to 
others by reproduction on the printed page and 
otherwise. 

On the other hand, while the nomogram is also easily 
reproduced, it is a live representation of a mathematical 
expression, but only gives up its secrets by the knowledge- 
able use of an auxiliary movable line or cursor. 

A very familiar device is the slide rule, an instrument 
which, in the hands of an expert, is capable of performing 
quite complex calculations with facility. The precision of 
its graduations accounts for the relatively high accuracy 
of the results. 

Similar in character to the normal slide rule are 
calculators for the evaluation of particular formulae. 
Being confined to a single function they are of limited 
scope, so that, generally, their construction is left to those 
who require them, and it is devices of this kind which are 
described herein. So far as the author is aware the 
treatment set forth is original, and has the merit of 
making the design of these special calculators a routine 
procedure that is readily comprehended and implemented. 

The basic principle of straight and disc calculators is 
simple, namely, the movement of two scales relatively to 
each other to show graphically the addition and sub- 
traction of a part of one scale to or from the other. Every 
engineer knows that with the slide rule, or its equivalent 
in disc form, logarithms of numbers are added and sub- 
tracted, this being equivalent in effect to the multiplica- 
tion and division of the numbers themselves. 

The special calculators described here are not restricted 
to logarithmic sums and differences, although these are 
the most usual, and their scale graduations represent 
concrete quantities. Most of them have to be made up 
from stiff card or other suitable materials by designers 





and draughtsmen to suit their individual needs, and the 
use of these devices would probably be greatly extended 
were the simple laws governing their design more widely 
known. Such calculators are especially valuable for 
formulae which are used frequently, as they not only save 
time but, subject to the accuracy of the scales, reduce the 
liability to gross errors because the position of the 
decimal point is never in doubt. As each one graphically 
represents a single formula only, there are no disturbing 
features to cause confusion. 


Scales 


Graduation of the scales is the most important and 
also the most tedious part of the whole business so, 
before dealing with them used in conjunction with each 
other, it is first necessary to describe the different ways 
in which their lengths may be divided and to demonstrate 
the significance of the graduations. For the present 
purpose the following definition is fundamental. 

A scale is a line of any given length divided into equal or 
unequal parts defined by graduations of which some are 
marked with the whole or fractional numbers they represent, 
and the distance of a graduation from the scale origin 
a =O is proportional to the number assigned to that 
graduation. The numbers may be abstract or concrete. 

In what follows, unless otherwise indicated, lower-case 
letters,are used for variables and capitals for constants. 

Fig. | is a scale of natural numbers with a-values from 
| to 10 and equally spaced graduations. In the original 
drawing / = 10a millimetres, and as all the lengths / are 
measured from a = 0 and proportional to the numbers 
it follows that for the graduation marked 1, / = 10, for 
that marked 2, / = 20, for that marked 3, / = 30, and so 
on. Any intermediate graduation would therefore have 
an intermediate number assigned to it, so that a gradua- 
tion marked 2-7, for example, would have a distance 
/=10x2-:7 =27 millimetres. Therefore 10 is the 
length factor of this scale, and in general 


l= Ne ar eee a soo st eR 
This is the primary or a-scale, and the numbers 
primary or a-values. 


Now, if the reciprocal of a is r, then a =1/r or 
r = 1/a, from which the line of values below the a-scale 
has been derived, r ranging from 0-1 to®. This is a 
reciprocal scale and, substituting 1/r for a in equation (1) 


i=Nil/f)horr=Nfl.... @ 
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Theoretically, the primary a-scale may range from 0 
to ©, and then the r-scale would range in the reverse 
direction from © to 0. Such a range cannot be shown 
graphically for it would be of infinite length. A part of it, 
of course, may be used for any range of r that can be 
conveniently represented on a scale. 


In Fig. 2, that part of Fig. | from 0 to 1 has been 
expanded 10 times. The primary a-values, therefore, are 
fractions, their reciprocals being indicated on the r-scale 
below. 


Fig. 3 has primary values ranging from 0 to 100, and 
the qg-values below are the square roots of the primary 
values, 

‘l=Na=N@or@ae=Ff=-IN.. EO 


Fig. 4 has primary values ranging from 0 to 125, and 
the w-values below are the cube roots of the primary 
values, 
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Figs. 1 to 11. Primary and derived scales. 
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In Fig. 5 the primary values represent sin 0°, and 
|= Na =WNsin 6° ora+sin6°=//N . (5) 


Fig. 6 is similar to Fig. 5, but the primary values 
represent cos 6°, and 


|= Na = Ncos 6 ora=cos@°=I/N . (6) 
In Fig. 7, 
1 = Na = Ntan @ or a=tan@°=//N . (7) 


From 8 = 0° to 6 = 90°, tan 6° ranges from 0 to 
©, for which the r-scale could be used. This is shown in 
Fig. 8, (which should be compared with Fig. 2), for a 
range from 0 = 45° to @ = 90°, and 


1 = Nr = N/a) = N tan 6° or a = (l/r) = 
eS 


Using a reciprocal scale with the same length as for 
Fig. 8, the following other ranges could be similarly 


represented, 

Primary scale range 6 scale range 

0-0001 to 0-001 90° approx. to 89°57’ approx. 

0-001 to0-01 89°57’ approx. to 89°25-5’ approx. 
0-01 to0-l 89°25-5’ approx. to 84°17’ approx. 
0-1 tol 84°17’ approx. to 45°. 


Furthermore, sin 6°, cos 6° and tan 6° scales could be 
logarithmic. For example 


1 = Na = N logsin 9° or a = log sin 6° = 1/N (8a) 


The sin; cos and tan scales usually found on normal 
slide rules are based on this kind of formula to enable 
them to be used in conjunction with the other logarithmic 
scales, and the same applies to special scales when 
required for a similar purpose. 

In Fig. 9 the primary values are the logarithms of the 
c-values below them. c = 104, and 


l= Na=Niogcora=logc=I/N .... (9% 


In Fig. 10 a primary value represents the logarithm of 
the logarithm of the p-value immediately beneath it. 
The p-scale is derived from 


p = 10', log p = 104, log (log p) = a, and 


| = Na = Nloglogp ora = loglogp = 1/N (10) 


From all of the above it is evitient that the scales of 
Figs. 1 to 10 differ only in the spacing of the graduations 
and the kind of values assigned to them. It is also clear 
that other scales can be similarly graduated to represent 
almost any kind of quantity. Normally, only the a, r, 
q, w etc. values are shown, depending on the Kind of scale 
being dealt with. 


Distance between graduations 


Let /max = distance to a graduation farthest from 
the origin. 


Imin = distance to a graduation nearest to the origin. 
Then, the distance between them is 


Imax—!min = N(@max—@min) (1 1) 


Any graduation must be clearly distinguishable from 
those adjacent to it, a matter which depends on eyesight, 
but either +4 in. or 2mm is perhaps acceptable as the 
minimum spacing. 

When using equation (11) to find the minimum per- 
missible spacing it is best to decide first on a trial value 
















Of Imax—lmin and evaluate dmax—Qmin. If this gives 
an inconvenient number, take the next largest which will 
give a space slightly larger than the trial value. 

For example, suppose we wish to show a range from 
4 to » with a graduation for 500 on a reciprocal scale 
200 mm long and that the minimum space between 
graduations is to be 2mm. Then, for the minimum 
space, we get from equations (2) and (11), 


2 = M(1/500—1/) = N/500 .. N = 1000 
For the full scale length, 
= 1000(1/4—1/) = 250 mm 


From this it is found that the full length scale must be 
increased to 250 mm. However, if it is preferable that 
the full scale length remain at 200 mm as specified, then 


200 = N(1/4—1/e) N/4 .*.. N = 800, and 
minimum space =800(1/500—1/)—800/500 =1 -6mm. 


Extended values 


As they stand, some of the scales already discussed 
represent very restricted ranges of numbers, but they may 
easily be extended to the right or the left to cover any 
range. It will be understood, however, that the longer the 
range for a given length of scale, the minimum space 
permitted will represent a value proportionately large. 

To reduce crowding of values towards one end of the 
scale or the other as often liappens, the remedy is to 
make WN as large as possible. 

The primary values of Figs. 1, 2, 3 and 4 can, of course, 
be extended to right or left simply by multiplying them 
by any suitable constant. When extended to the left of 
the origin the values are then regarded as negative, those 
to the right being positive. 

Figs. 5 to 8 already include complete ranges of 9. 

In Fig. 9 the range of c-values is extended simply by 
adding duplicates of that scale to right or left of the 
origin, each successive scale to the right having c-values 
10 times those of the preceding one, and each one to the 
left having c-values 0-1 times those of its predecessor. 
These additions may be made to any practical extent. 
Some ranges are given in Table I. 

In the top half of Table I the c-values are 1 or less 
than 1, and as their logarithmic characteristics are zero 
or minus, these ranges lie to the left of the origin. 

Table II gives the calculated primary values for Fig. 10, 
together with some additional values showing how the 
scale may be extended to right or left. 


Imax—l!min 


Fixed comparative scales 


Engineers’ text books contain many examples of 
tabulations showing a range of pairs of values which are 
related to each other in some definite way. This same 





TABLE I. 
“max “min 4max “min 
log c —log c_: Number of 
max min lengths 
0-1— 0-001 eee 2 
O-1— 0-01 fond aren't? 1 
i a 4 O—1= 0+! 1 
i — 0-01 o—2 0+2 2 
1 — 0-001 03 0+3 3 
a ar 1—0 ——— ai as 
100 — 10 ae i 
a 2—0 2 
1000 —100 aun 1 
1000 — 1 3—O 3 


information is often shown graphically by placing scales 
of the quantities alongside each other, Figs. 1 to 11 
being examples. Another common example is the 
adjacent inch and millimetre scales on some foot rules. 

Tables have the advantage that the values can be 
given to any degree of exactitude required, but can only 
cover a range in a series of steps. The graphical method 
could show the same range with steps as small as the 
scale graduations will allow. Interpolated values are 
easier to determine than in the tables. This graphic 
principle is simply that of conjugate pairs of graduations 
described under the next heading. 

The following equations may seem to be mathematical 
statements of the obvious, but they establish the relations 
between fixed comparative scales so that the distance / 
of a graduation on one scale can be determined without 
reference to its equivalent graduation on the other. Let 
the top and bottom scale values be a and 5 respectively, 
and / the scale length to both a and 5b, then 


if b = a—c,a = b+c and! = Na = N(b+c) . (12) 
if b =a+c, a = b—c and / = Na = N(b—c) . (13) 


ifb = Ma,a=b/Mand!=Na=(N/M)b . (14) 
if b = a/M, a = Mb and 1 = Na = NMb . (15) 
if b = cM, b'/M = ¢, and 
logb = M loge, loge = log b/M 
“. l= Nloge =(N/M)logb. . . . (16) 
which is similar to (14) 
if b = cl/M, bM = ¢, and 
logb = (logc)/M, loge = Mlogb 
. d= Niogc =NMlogd ... . (17) 


which is similar to (15). 

With their scales fixed in relation to each other, 
equation (12) also applies to Figs. 14, 15 and to the right 
of the arrow in Fig. 16. In these Figs. C = 0; 
equation (13) also applies to Figs. 12, 13 and to the left 
of the arrow in Fig. 16. In these Figs. C = 0; 
equation (16) also applies to Fig. 11 and to the c/c* and 
c/c* scales on some slide rules. 

















TABLE II. 
P log p “ “tes log p 1 =Na=N log log p 

, 1-001 00004 4-602 —3-398 N 
1-01 0-0043 3-634 —2-366 N 
tl 0-0414 2-604 —1-396.N 
1-259 0-1 1 —1-000 V 
2 0-301 1-479 —0-521.N 
3 0-477 1-679 —0-321N 
4 0-602 1-780 —0-220 N 
5 0-699 1-845 —0-155.N 
6 0-778 1-891 —0-109 N 
7 0-845 1-927 —0-073 N 
8 0-903 1-956 —0-044.N 
9 0-954 1-980 —0-020 N 
10 1 0 0 

20 1-301 0-114 +0-114.N 


30 1-477 0-169 +0°169 N 
40 1-602 0-205 +0-205 N 


+0:230 N 
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From equation (16) it is clear that c” can only be 
interpreted by direct comparison with a scale of c with 
the same scale factor. 

In equation (14) if a = inches, 6 = millimetres and 
M = 25-4 it would apply to the inch/millimetre scales 
already referred to since inches x 25-4 = millimetres. 
Conversely, equation (15) would avply if a = millimetres 
and 6 = inches. 

Logarithmic scales could also be used for equations 
(14) and (15). 


Conjugate scales with relative movement 

Two or more scales may be arranged in conjunction 
in such a manner as to represent formulae with two or 
more variables, and their movements in relation to each 
other made to indicate the simultaneous values of the 
variables at any setting within the range of the scales. To 
achieve this for any given formula the following condi- 
tions must be fulfilled, 

1. all scales must be of the same kind 

2. the scale factor N must be the same for all scales 

3. each variable must have a scale of its own 

4. the stock or slides may each carry one or two scales, 

but not more 

5. with an odd number of variables an index mark is 

required, and this may be regarded as part of 
another scale, only one graduation being shown. 

It is first necessary to illustrate the different ways of 
using two scales in movable conjunction, and how to 
interpret or “‘read’”’ them. To those familiar with the 
slide rule this may seem unnecessary, but the properties 
must be established before dealing with practical 
calculators. 

Figs. 12 to 16 each have two scales of natural numbers 
in juxtaposition. By sliding the scales horizontally 
relative to each other the arithmetical processes of 
addition and subtraction are simulated according to 
whether a part of one scale is considered as being added 
to or subtracted from the other. These elementary 
contiguous scales are of no great value in themselves 
except to demonstrate the general principles in a simple 
manner. With scales of r, log c, etc. relative movement 
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Figs. 12 to 16. Elementary conjugate sliding scales 
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still simulates addition and subtraction, this elementary 
conception being fundamental; the only difference is the 
manner in which the scale length is sub-divided and the 
meaning given to the sub-divisions. 

Confusing description is avoided by setting out the 
relationships in algebraic form, and it is to be understood 
that these apply to any setting of the scales. 

It need scarcely be mentioned that in operations with 
concrete quantities represented by abstract numbers, the 
resulting sum, difference, product or quotient must have 
a real meaning. For example, it would be absurd to 
multiply eight pigs by six dogs to obtain the silly answer 
48 pig-dogs. 

In Fig. 12 the a-values increase to the right in both 
scales, the top one overlapping at the left, and 


a,+a, =a, above a, (3+5 = 8) 
a;—a, = az below a; (8—3 = 5) 
a,;—a, = a, above arrow(a,ontopscale) (8—5 = 3) 


Fig. 13 is the same as Fig. 12 but with the top scale 
overlapping at the right, and 


a,+a, =a; below a, (3+5 = 8) 
a,—a, — a, below arrow (a, on bottom 

scale) (8—3 = 5) 
a;—a, = a, above a; (8—5 = 3) 


In Fig. 14 the a-values on the top scale increase to the 
right, those on the bottom scale to the left, with the top 
scale overlapping at the right, and 


a,-+a, = &, opposite both arrows (3+5 = 8) 
a;—a, = a, below a, (8—3 = 5) 
a;—a, = a, above a, (8—5 = 3) 


Fig. 15 is the same as Fig. 14, but the scales have been 
extended; the equations are the same as for Fig. 14. 


In Fig. 16 the previous arrangements have been com- 
bined by using a double scale on the top in which the 
a-values increase in opposite directions from the zero 
graduation (origin) marked with an arrow; in the 
bottom scale the a-values increase to the left. This is a 
convenient method of dealing with four or five variables 
and performing addition and subtraction at one and the 
same time. If the a-values on the bottom scale ran in the 
other direction the sums and differences would be on the 
opposite sides of the top scale origin. 


To left of top scale origin 


a,+a, = a; below a, (3+6 = 9) 
a,—a, = a, opposite both arrows (9—3 = 6) 
a;—a, = a, above a; (9—6 = 3) 
To right of top scale 

a,-+-a, = a, opposite both arrows (4+2 = 6) 
a.—a, =a; below a, (6—4 = 2) 
ay—a; = a, above a, (6—2 = 4) 


Any or all of these methods of reading the scales are 
used when manipulating a normal slide rule or its 
equivalent, but when designing special calculators it is 
preferable to adopt the method indicated by the equations 
in bold type. The important principle here involved is 
stated in 


Rule 1.—With any setting of a conjugate pair of scales, 
fixed or movable in relation to each other, the 
DIFFERENCE between every conjugate pair of 
primary values is constant and appears opposite 
the origin of one scale or the other when the 
numbers on the scales increase in the same 









direction, and their SUM is constant when the 
numbers increase in opposite directions. 


Rule 2.—With any pair of conjugate primary scales, if the 
signs of the variables are + and +, or — and —, 
the values must increase in opposite directions; 
if the signs are and — the values must 
increase in the same direction. 


Inspection of the diagrams will make Rule 2 clear. In 
Figs. 12 and 13 it is the difference of any conjugate pair 
which appears opposite a scale origin. In Figs. 14 and 
15 the sum of every pair appears opposite either origin. 
In Fig. 16 the sum of any pair to the right of the origin 
on the top scale is equal to the difference of any pair on 
the left of that origin, and the answer is under the origin. 


Before proceeding further to the different ways in which 
calculator scales may be arranged as working models of 
formulae it is first of all advantageous to outline the 
systematic basis of procedure herein developed, by means 
of a few more rules in sequence of usage. 


Rule 3.—Study the formula and bring it into manageable 
form by transposition of the factors, simplifying 
when possible. When there are factors requiring 
different kinds of scales, these must be separated 
by the use of auxiliary symbols as necessary, and 
dealt with independently. 


For example, 


kd = & (ey 
2 3f—4p 
Rearranging, which eliminates d, 
(2K + 1)? = (3f + 2p)/(3f— 4p) = g/h 


It is now clear that different calculators are required for 





group |, 3f+2p =g 
group 2, 3f—4p = A, and 
group 3, (2K+1)* = g/h 


Note that the constant 1 may be kept with 2K as shown. 
This example is worked out fully in connection with 
Fig. 32. 


Rule 4.—Reduce each scale group to its equivalent primary 
scales. 


In the example for Rule 3, groups | and 2 are in a form 
immediately suitable for primary scales. With regard to 
group 3, reduce this to 


2 log (2K +1) 


which is correct for logarithmic scales. 


log g—log h 


Fig. 23 will now be taken as the example for explanatory 
purposes, and the reader should refer to it as we proceed. 
Although the formula for Fig. 23 has nine simple 
variables with + and — signs, any one of these could 
represent a constant, or a number multiplied by a 
constant, or the logarithm of a number to a given power, 
etc. 


Rule 5.—Ascertain the maximum and minimum values for 
each variable and then reduce to their equivalent 
primary values. If the maximum and minimum 
are unknown for any one variable, calculate them. 
Accuracy is essential when making any of these 
sample calculations for the results of either of 
them may be used when placing the scales in 
correct relation to each other on the stock. 


For Fig. 23, which is a group of primary scales, 
equation: a = +b+c+d—e+f+g—h+k 
range: ? = Oto 10 for each variable 


Amax: +60=+10+10+10—0+10+10—0+10 
Amin: —20 = +0+0+0—10+0+0—10+0 


Therefore, the range of a is —20 to +60, and the scale 
range Qmax—dmin = 60—(—20) = 60+20 = 80 units 
Rule 6.—Decide the maximum permissible length of the 

longest scale in the group immediately under 
consideration, and by means of equation (11) 
determine the value of scale factor N. 

For Fig. 23, assume that the maximum length is 

160 mm, then 


N = (/max—!min)/(Qmax—@min) = 160/80 = 2mm. 

Rule 7.—Equate the primary scale formula to zero, and 
decide which pairs of variables are to be fixed in 
relation to each other, on stock and slides. 
Rearrange if required, as any two variables may 
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-a -20 TO +60 
INDEX $ | 
+ k | TO © (sLDdE) 
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+ c | 10 TO O (SLIDE) 

+ b © TO 10 
(stock) 





Fig. 17. Sketch diagram for Fig. 23. 


be paired. In this form the single variable on the 
left (or right) of the sign of equality temporarily 
changes its sign. 


For Fig. 23, assuming that variables a and b are to be 
on the stock, 


—a+b 
stock 


t+e+d —e+f +g—h +k and index 
slide slide slide slide 


As, there is an odd number of variables the k-slide 
carries the index mark, which is really a graduation of the 
scale of a constant (zero in this case), and is required to 
indicate the a-values on the adjacent a-scale on the stock. 
With an even number of variables a scale would replace 
the index, the index itself being then a variable. 


Rule 8.—By means of Rule 2 and the equation of Rule 7 
determine the direction in which the scale values 
increase relative to each other, using a sketch 
diagram as a skeleton image of the final calcula- 
tor. Any pair of conjugate sliding scales may be 
shifted together to right or left without dis- 
turbing the relation of the various factors. 


For Fig. 23 the skeleton image is shown in Fig. 17, in 
which all the values of the variables from the amin calcula- 
tion of Rule 5 are placed vertically in line. Then, begin- 
ning with scale b on the bottom of the stock, the range of 
each variable is written in in its proper direction according 
to Rule 2. With the scales arranged relatively in this way 
for the amin calculation (or any other sample calculation 
if desired) the calculator will be correct for any other 
slide positions. 
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Figs. 18 to 22. Elementary slide rule designs. 


Rule 9.—By means of equation (1) or its equivalent 
according to the kind of scales in question, 
graduate a master scale at the edge of a stiffish 
slip of paper, beginning at the origin a — 0, 
covering the range from minimum to maximum 
among all the variables of the group. Give these 
master scale values the auxiliary symbol s to 
avoid confusion. Use this scale for graduating all 
the scales in the group, and when doing so write 
in the major factor values at their corresponding 
graduations. 


In Fig. 23 the range of s is —20 to +60, and as 
N = 2(see Rule 6), / = 2s mm. 


At the first reading the above set of rules may seem 
rather irksome, possibly because of the explanatory 
matter, but they are practically essential to avoid trial 
and error methods of design which can be rather time 
wasting and irritating; by following the rules the design 
work becomes almost automatic. All of the calculators 
about to be described have been designed in conformity 
with these rules. 
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Fig. 23. Slide rule for nine variables. 


Two variables 


Two-variable arrangements are fully covered under 
“Fixed Comparative Scales’ and need no further 
explanation. 


Three variables and constants 


Fig. 18 is used to solve equations of the form a—b = e, 
but since all conjugate pairs of graduations have the same 
difference e, the arrangement simultaneously covers an 
indefinite range of identities. If a constant is included, 
the equation has the form a—b-+-C = e and the general 
equation is 


a—b+C =e =f—g =h—k, ete . . (18) 
Similarly, for Fig. 19, the general equation is 
a+b+C =e=f+g=hk,ete . . (19) 


Figs. 18 and 19 show that the constant C is taken care 
of by siniply shifting the index arrow to the left of the 
origin for —C or to the right for +C, which is equivalent 
to subtracting or adding C without otherwise disturbing 
the scales. In practical calculators the C-value is not 
often specifically indicated except by implication or in the 
formula itself, which should always be stated on the 
stock or slide. The gauge points frequently marked on 
slide rules are constants of this kind and determined in 
this way. 


Any or all of the variables in these and similar equations 
may each be multiplied by a separate constant. Such 
constants have not been included here for they only have 
the effect of increasing or reducing the values of the 
individual factors, but it will be shown later how these 
are taken care of. 


Four or five variables and constants 


With Fig. 16 adapted to include a constant we get 
Fig. 20 which is drawn for +C, the a- and g-scales 
having been separated by this amount. This type of 
calculator is not really suitable for taking care of —C 
because the a- and g-scale origins would overlap by this 
amount, and Fig. 21 or 22 should then be used. The 
equation for five variables is 


at+biC=e=f—g ....... (20) 
When f =a we get the equation for four variables 
at+tbiC=e=a—-g ..... (21) 


These forms have a particular kind of use as will be 
shown. 


The arrangement of Fig. 20 might be confusing unless 
the factors are clearly indicated ; the small diagram in the 
lower left-hand corner of the stock is one way of doing 
so. However, if the two parts of the top scale are placed 
some distance apart, and each given a conjugate scale of 
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its own, as in Fig. 21, the confusion is avoided; further- 
more, we are not then confined to equation (20), in which 
the right-handed identity is the difference of two quanti- 
ties, but can now deal with a sum, the equation being 


@4+564+C =e=fte «. ss ew w 
Fig. 21 is a slide rule by means of which the top set of 
scales solve equation (22), and is drawn for C = —S. 


The bottom half is for solving equation (20). With 
calculators of this type it is advisable to avoid over- 
lapping of the scales, even though this means a longer 
instrument. 


For the top calculator, if /, is the full length of scale b, 
then by considering the position of the slide when a = 0 
and 6 =0 are coincident it is clear that the space 
between scales a and f on the stock must be /, plus an 
arbitrary length. Similarly, for the bottom calculator 
the space between b and g on the stock must be /, plus 
an arbitrary length. 


Another, and possibly more convenient form of 
calculator for solving equation (20) is the arrangement 
of Fig. 22. 


More than five variables and constants 


Theoretically, it is possible to design slide rules to 
cover any number of variables and constants. Practically, 
we are limited by the size, mechanical arrangement and 
convenience of manipulation. Another limitation is the 
necessity to keep to one kind of scale for any group, as 
explained under Rule 3. 


Following a previous statement, not more than two 
variables have been allotted to the stock or a slide for 
any one formula; this applies throughout because it 
must be possible to place any value of a variable on a 
scale that slides opposite any value of the variable on the 
adjacent scale. 


Fig. 23 shows the layout as described under Rules 3 
to 9 with the slides set for 


a= 21 = +b+c+d—e+f+g—h+k 
= +34+2+4—-1+5+6—7+9 (these values 


are indicated by arrow-heads). 


When marking off the individual slides it is preferable 
to keep the origins of each pair of scales coincident as 
shown, as this method is easiest to follow. However, when 
the range of a variable does not include the origin, the 
origin is better omitted as that added length is not 
included in the formula. 


The origins on the slides need not be coincident as 
shown, but may be separated to right or left as desired, 
always provided that Rule 8 is followed. For example, 
in Fig. 23 scale c may be shifted bodily to right or left 
on the slide if its neighbour scale 4 on the stock is shifted 
by exactly the same amount. This is also possible with 
d and e, f and g, and A and k. Obviously, the slides must 
all be long enough to provide support for each other. 


The calculator of Fig. 23 will solve the formula for 
any one unknown variable if the values of all the others 
are known. Also, with the index slide set in any given 
position, any setting of the other slides gives simultaneous 
values of an indefinite range of pairs of variables. As will 
readily be appreciated, these are very valuable charac- 
teristics, since a tremendous range of values can be seen 
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at once which will satisfy the particular value of a for 
which the top scale is set. 


Calculations for more than one formula 


When two or more related formulae are used fre- 
quently it is, of course, an advantage to have a combined 
instrument carrying all the groups. Examples of such 
formulae are 


aMb = f=d+e, 
a = bd/e in which d = xyz/C, and 


a—b—c—d+e = s = f+g—h+k, which is the 


formula of Fig. 23 rearranged by transposition, s being 
an auxiliary intermediate variable. 


In the first case, a slide rule with logarithmic scales is 
required to solve a“b = f, and another with primary 
or other scales, according to the character of the variables, 
to solve, f = d+e. 


In the second case, it is assumed that for some reason 
the value of d must be found first. Therefore, a slide 
rule with logarithmic scales is required to first solve 
for d, and another with logarithmic scales to solve for a. 


In the third case, it may have been thought that there 
were too many slides in the one instrument. With the 
formula rearranged as above only two slides are required 
for the left-hand side of the equation, and two for the 
right-hand side. 


Obviously, all such cases require that when the value 
of the auxiliary variable (f, d or s as the case may be) 
has been found from one group, that value must be 
transferred to the other group to find the complete 
solution. 


To arrange two or more related formulae in one 
combined instrument requires a little ingenuity in placing 
the scales conveniently, but the following suggestions 
may be helpful. 


1. For twin formulae with scales of the same kind, it 
may be possible to make one scale common to both 
calculators. For example, d could be the common scale 
for case two above, and s for case three. This is not 
possible for case one as the scales for the group on the 
left are logarithmic, while those for the group on the 
right are not. 


2. The size of the instrument might be made large 
enough to accommodate one calculator on the Jeft and 
one on the right. 


3. The surface of the stock under the slides might be 
used in conjunction with scales already on the top faces 
of the slides. 

4. The backs of the slides could be graduated for use 
in conjunction with each other, or with the scales already 
on the face of the stock. 

5. The back of the stock could be pressed into service 
to carry another set of slides. 

By these methods it is possible to get up to eight 
separate calculators in one combined unit, but it is then 
necessary, by distinct marking or the use of colours, to 
ensure that each group of scales is easily identifiable, 
and so prevent them from being interchanged. 


Further articles will deal with disc calculators and 


calculators for practical formulae. 
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Practical Policy 





for Industrial Expansion 


The expansion of a small company under present-day circumstances, 
involving all the problems of research, design, production and finance, 
is exemplified in the seven-year history of the Solartron Electronic 
Group Limited which has progressed evenly and continuously from a 
turnover of £1500 to over £100,000 per month, and from 18 to 600 


employees. 


The salient features of the policy that has nurtured this growth are given 
in the following extracts from the paper presented to the National 
Conference of the British Institute of Management by Mr. Bowman 
Scott, M.B.E., M.B.A.( Harvard), B.Sc.(Eng), A.C.G.I., A.M.1.E.E., 
director of the Solartron Electronic Group Limited, responsible for 
organisation and methods and personnel training. 


OST of the problems of industrial expansion are 

common to all industries—finance, scientific 
research and development, production and sales. Many 
firms place great emphasis on scientific research and 
development of new products. Practical experience has 
taught Solartron the value of balanced attention to all 
fields of management and that there is tremendous scope 
for applying the results of research and scientific measure- 
ment in the fields of management, which is not realised 
nearly so often as could be expected. 

The small to medium sized industrial firms which 
collectively comprise more than half the working popula- 
tion of Britain are responsible for an enormous number 
of new ideas and valuable products, which help to 
maintain Britain’s lead in many industries and which 
form most valuable exports. Many of these bright, 
enthusiastic, progressive firms succeed in spite of the 
handicaps, financial stringency, official and other hurdles 
to be jumped and quagmires to be negotiated. Success has 
been won the hard way. 

The product policy of the Solartron Group has been 
design leadership and high quality at a reasonable price. 
Products include a range of instruments for the design of 
servo controls and automation equipment, and other 
important electronic equipment such as automatic X-ray 
spectrometers, high-speed electronic check-weighers, 
radar simulators and the electronic reading automaton. 

Production is in small quantity batches and unit prices 
range from £50 to £100,000 for delivery to international 
markets. Direct labour productivity has increased five 
times in the seven years. Thus increased productivity has 
played an important part in facilitating expansion. 

The policy of recruiting high-calibre young men with a 
zest to increase expansion momentum and to create 
further opportunities now provides a self-generating 
growth pressure. 

The main lessons 

It is possible to indicate what seem to be the most 
important keys to Solartron’s success, and where the 
results of other people’s research in management 
techniques have helped. 

The lessons are, briefly: 

1. Balanced attention to all major fields of administration. 
(a) Creative marketing. A market had to be created for 
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new electronic products by informing potential 
customers of the real economy benefits that were 
open to them. 

Controlled research and new product development. 
Uncontrolled research is very expensive; but 
control must stem from the research personnel to 
avoid their being frustrated. First-class scientists 
and engineers are creative individuals. 

Smooth production organisation. It cannot work ina 
vacuum. Smooth work flow reduces costs. Solartron 
gives the production engineering and production 
planning department and the purchasing organisa- 
tion detailed manufacturing programme for six to 
nine months ahead, with facilities built in for 
essential changes. Production expansion is care- 
fully co-ordinated with development programme 
and sales forecasts. Also, production experience is 
fed back to development. 


(d) Effective control of finance. The most common 


(e) 







cause of business failure is not lack of enterprise 
but an excess of enthusiasm for production and 
selling, which results in Building up orders and 
production capacity on insufficient cash to pay the 
suppliers. The organisation of a flow of working 
capital into an expanding company is just as vital 
as the supply of material and labour to produce the 
goods. ; 

Solartron prepared long-term programmes to 
ensure the most effective use of the capital available 
and kept everyone’s eye on the following main 
requirements for success: 

The achievement of forecast sales volume; 

The gradual improvement of margin; 

The control of overhead expenditure. 

Also, where expansion is rapid, staff can be re- 
organised without redundancy. 

Esprit de corps. The zest for success can only be 
obtained by the organisation of effective teams with 
a high morale. There must be a real understanding 
of human relations, selection and training. The 
greatest possible devolution of responsibility 
matures potential ability. Employees are taken on 
to be trained to make a success of their jobs. If one 
is unsatisfactory at first the right job is usually 
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found in the end. The Solartron employee feels 

secure, including the self-critical man who might 

worry about inadequate performance under condi- 
tions of rapid expansion. Every help is given. 

2. Thinking out a programme extending well ahead. This 
was done by creating a clear framework of activities 
for four or five years ahead—sales volume, margin, 
overhead expenditure, profit and loss statements and 
balance sheets. These programmes are an expression 
of general intention and give time to organise what has 
to be done to achieve them. 

3. Organising to achieve the programme. The Solartron 
philosophy is to control the situation rather than to 
wait to see what the future is. Thus the long-term 
programme gives time to recruit and train the necessary 
organisation. In short term, weekly, monthly, or 
annually, control information is forward-looking, not 
historical. This enables corrective action to be taken 
before a crisis arises. A five year look-ahead gives 
ample opportunity for future programmes to be 
changed without dislocation in the light of changing 
circumstances. 

Many of these points are simple home truths, but this 
balanced approach is essential for building an effective 
organisation and to leave time and energy to build up 
esprit de corps and keep a clear head for forward thinking. 

For the organisation of research and new product 
development there is a relationship between long-term 
forecasts, capital availability and the research and 
development expenditure. Lack of reliable means of 
measurement of the future value of investment in 
development means that the financial world has to 
regard it as of doubtful value although this very invest- 
ment may be one of the vital features of success of a 
business. The investment necessary for the redesign and 
replacement of existing products varies, in the Solartron 
experience, from 3% to 10% of the sales volume of the 
product. 

In the selection of new products the real problem is 
sorting out the right four or five from the hundred ideas 
presented. One should really aim to maximise the 
marginal contribution to profits, bearing in mind the 
‘bottle-neck factors’ . . . which vary from time to time 
among other factors such as availability of capital or 
technical effort. Under these circumstances, decision- 
taking tends to become a complex problem and Solartron 
are trying to derive techniques which will simplify the 
process. In any case the speedy development of a new 
product depends on the stimulation, the enthusiasm and 
imagination of the research engineer to achieve success. 

Another Solartron success has been the gradual 
training of research and development engineers to work 
to time and cost budgets. This, with other forecasts, keeps 
projects in proper perspective and creates better decision 
in the finalising of designs. It is an important time and 
capital saver. 

Initially, administration of technical research and 
development was provided as a service, but informal 
training of scientists and engineers is being done to 
enable scientists and engineers to manage scientists and 
engineers, just as an accountant can manage an accoun- 
ting organisation. 
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FOUR SIDED PLANER AND MOULDER.—The redesigned 12in.  4in. four sided 

planer, Type 444, made by Thomas White & Sons Limited of Paisley, Scotland. All 

cutter spindles are driven from motors mounted on the machine. Feed speeds, infinitely 

variable between 29 and 80 fpm, are through a dry plate clutch enabling inching 

or instantaneous stopping. Vertical cutter spindles 142in. dia accommodate solid 

profile cutters. Weighing only just —s +“ machine occupies a floor space of 
t Oin. x t. 


Thermocouple Wire for 
Extreme Conditions 


A new type of thermocouple wire for measuring a 
wide range of temperatures under extreme conditions, 
e.g. surface and working temperatures of all kinds 
of heat-treated materials, of furnaces, working machine 
parts and in heating and cooling installations, is now 
being marketed by Philips Electrical Limited, Century 
House, Shaftesbury Avenue, London WC2. Particularly 
suitable for use in atomic energy plants and steel mills, 
there are four different types available for tempera- 
tures ranging from —200°C up to +1000°C with 
ceramic packed single or double core in metal sheathing. 
Diameters vary between 0°5mm and 1 mm according 
to type, but the wire can be bent to a curve having 
only five times the wire diameter and into any con- 
figuration without risk of earthing or shorting the cores. 
It has extremely low heat capacitance at the hot 
junction and, therefore, a high response sensitivity. 
Suitable for high-pressure working conditions, it 
requires no additional insulation, and is ideal for multi- 
point measurement where space is limited. Details of 
the four types are tabulated below: 


TECHNICAL DATA 





PR6121 PR6240 PRF6250 PR6250 
Type A/00 A/00 A/00 A/01 
Sheathing material: Steel Iron Copper Copper 
Overall diameter: Imm 0.5mm imm 0.7mm 
Insulating material: MgO MgO MgO MgO 
Core: Chrome/Alumel Constantan Constantan Constantan 
No. of cores: 2 1 1 1 


Alumel/ Negative Constantan negative (magnetic) 


(magnetic) 


Polarity: 


Resistance between core 
and sheath 


Resistance of the cores 


better than 1 Megohm/metre. 


(per metre) (approx.) 40 ohm 40 ohm 6 ohm 15 ohm 
Temperature range: 0.1000°C. 0—600°C. —200 to + 400°C. 
Overload: 

Permissible short-term 

max. temperature + 1350°C. +700°C. + 500°C. 

Min. bending radius Smm 2mm 5mm 3mm 


Standard length: 30m 125m 30m 60m 
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Mobile Grain Handling Machinery 


Pneumatic grain handling has long been established in permanent 
installations. The advent of the self-powered mobile plant not only 
provides the facilities of the permanent plant but also a new flexibility 
both as regards ease of working and choice of site. 


NE of the most interesting developments in the 

field of grain handling in recent years has been 
the use of mobile machinery. Pneumatic handling, 
which has the outstanding advantages of simplicity, 
economy of labour, dustlessness and ease of installation, 
has long been one of the most economical and flexible 
methods of dealing with bulk materials. Mobile 
pneumatic handling, however, has the added advantages 
of ease of access to ‘difficult’ sites and the versatility 
of machinery that can be easily moved almost anywhere. 


J. & H. McLaren Limited of Leeds have recently 
provided power plants to Simon Handling Engineers 
Limited of Stockport, who have had much experience 
in grain handling plant, for a handling unit for the 
British Transport Commission at the Humber Ports, 
Hull. The plant, housed on two chassis mounted on 
trailers, uses suction blowing equipment and can with- 
draw grain from one point and discharge it to another 
at a rate of 40 tons an hour over a distance of 200 ft. 


The power trailer incorporates a Rootes-type 
exhauster driven by a Petter/McLaren LE6 diesel 
engine. This engine is one of a range developed by 
McLarens of Leeds to meet the demand for a compact, 
high speed, light weight diesel engine. The LE6 is a 
six cylinder version, developing 150 hp at 1500 rpm. 
Advantages of this engine in such applications as 
mobile grain handling lie in its compact dimensions, 
low overall weight, high power-weight ratio and quick 
Starting under all conditions, achieved by the direct 
injection combustion chamber. There is a 2°4/1 
reduction gear, the exhauster and the reduction gear 
being direct-coupled. The power trailer also carries an 
air receiver and quick-action coupling connexions for 
the air pipes. 


Mounted on the other trailer—the receiving and 
weighing trailer—is a Petter/McLaren B2 engine power- 
ing a grain receiver, two blowing seals and two elevators. 
This is a two-cylinder, vertical, water-cooled, totally 
enclosed diesel engine. It develops 16 hp at 1200 rpm 
with a four stroke cycle and is of the direct injection 
type. The B2 is a compact engine and is very suitable 
for a wide variety of applications. 


The grain drawn up from the hold of a vessel through 
the suction pipes is discharged into a receiver, in which 
the expansion and loss of velocity of the conveying air 
stream allow the grain to drop out of suspension and 
collect in the discharge hopper of the receiver. The 
grain is released from the receiver, without breaking 
the vacuum, by means of a Simon rotary seal. The 
compartments receive grain as they pass the grain outlet 
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and release it when they reach the opening in the 
bottom of the seal housing. 


When the grain enters the receiver the finer particles 
and dust do not settle at once but remain suspended 
in the air; and a primary dust collecting cyclone is 
fitted inside the receiver; this cyclone collects the bulk 
of the fine suspended particles which are discharged 
through a small chute into the rotary seal under the 
receiver. 


As the air leaves the receiver, it passes into the 
suction inlet of the exhauster. A grid is fitted in front 
of the exhauster, so that if foreign matter is drawn 
beyond the receiver, it cannot enter the exhauster and 
cause serious damage. 


On leaving the rotary seal under the receiver the 
grain passes through a breeches spout into two elevators 
which, in turn, convey to two Simon ‘Reform’ weighers 
mounted side by side. 

Finally the grain is spouted from the weighers and 
passed by two rotary seals into the exhauster outlet 
pipe in which the material is blown to any desired 
delivery pipe. 

The chassis of each type of trailer is constructed of 
rolled steel sections strongly braced by cross members 
and is mounted on two axles. All wheels have 
pneumatic tyres and the axles are suspended on semi- 
elliptic leaf springs. The road wheels are equipped with 
brakes operated by handwheels or by compressed air 
from towing vehicles. Adjustable screw-jacks are fitted 
at the corners of the chassis. to-keep the trailers level 
and steady while operating. 

The machinery on each trailer is enclosed in a single 
rectangular sheet steel housing with large access flaps 
at the sides. During operation the upper flaps are 
opened upwards and supported on stays; while the 
lower flaps are opened downwards and held horizontally 
to provide extra floor space. The flaps provide ample 
ventilation and shade. Both the trailers are fully 
equipped with operator’s gauges and safety alarm 
devices and have weather-tight bodywork fitted with 
locking doors and flaps. They are easy to manoeuvre 
and are provided with turntables on the front wheels 
to turn through 90° on either side. The trailers are 
equipped with internal electric lighting and storage 
batteries. 

In 1953, Simon Handling Engineers Limited designed 
and built a fleet of 48 pneumatic trailer-mounted units 
for the Turkish Government for handling, cleaning and 
weighing grain. These machines were fitted with diesel 
engines supplied by the National Gas & Oil Engine 
Company Limited of Ashton-under-Lyne. 















Mechanieal 


By J. A. CUCKSON. 


ODERN methods of retailing 

require commodities to be 
pre-packaged in a dependable and 
attractive wrapper. Machinery for 
doing this must be quickly adjust- 
able to handle the various sizes of 
packages in waxed paper or 
cellulose film, apply a printed band 
or strap, print the price and affix a 
label if required. Over thirty-three 
years ago an American engineer, 
H. S. Armstrong designed a 
machine that was capable of doing 
this work, but it is only during the 
past few years that its advantages 
have been appreciated. 


Principles involved (Fig. 1) 

Basically the machine is of the 
straight line type and is worked by 
a single operator, if indeed an 
operator is required. The wrapped 
packages are delivered on a table 
which is at a higher level than the 
infeed conveyor. Many sizes of 
article to be wrapped can be 
accommodated by simply turning a 
handwheel. 

If no package is in position to be 
wrapped then no wrapping material 
is severed from the reel. Unlike 


Wrapping 


Automatic machinery for dealing with 


miscellaneous commodities 


previous designs of wrapping 
machinery this machine is fitted with 
a self-measuring paper feed, so 
irrespective of the width or height 
of the package the correct length of 
wrapper is automatically taken and 
cut off from the reel. 


carried by the transfer arm e. Slide 
member d serves to hold the web 
against the leading face of the article 
as movement continues to the face 
of the transfer arm and between the 
spring loaded folding blades f. 

After the pusher has completed 


























Fig. 1. Showing the principle of the ‘‘Armstrong”’ 
self measuring web feed and wrapping machine. 
a, article. b, pusher. c, web. d, slide member. e, transfer 
arm. f, side folding blades. g, second fold blades. 
h, discharge chute. }, roll or transfer. k, roller. 1, web 


feed roller. m, roll carried by swing arm. n, wrapper 
cut-off knife. o, horizontal transfer. p, third fold plate. 
pq, fourth fold pathway. r, heat sealers, heat and cold 
sealer, end labeller and presses. s, web holder. 
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The article a to be wrapped is 
taken into the centre of the machine 
until it lies between the pusher b 
and the web c as shown in Fig. 2. 
The article and web then thrust 
forward against a slide member d 
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Fig. la. Showing how each successive operation permits 
articles of varying heights to be wrapped without 
elaborate machine changes. 





its stroke, the article has taken the 
free end of the web and the latter 
is now trapped between the article 
and the transfer arm to make the 
short underlap fold. The loop of 
the web has covered the front and 
top surface of the article. This 
same movement also produces a 
partial end fold, and the triangular 
flaps are formed by the top and 
bottom edges of the folding blades f. 
During this initial operation the 
article has been more than half 
covered, as shown in Fig. 3. 


Second sequence (Fig. 4) 


For the next sequence in the 
wrapping cycle the transfer arm e 
starts to rise and while so doing, the 
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folding blades f close more tightly 
on the end folds and the article 
until the movement has reached the 
discharge level. 


The turning down of the top tri- 
angular flaps of the fold is made 
as the article is being carried 
upwards and the wrapper engages 
the slot carried by the second fold 
plates g, which are also spring 
loaded. 


The folds are held between these 
blades and as the bottom fold has 
still to be made, and in any event 
is the trailing fold, it serves to hold 
the folds tightly on the article until 
it has entered the discharge chute L. 
At this stage the web is trapped 
between a roller j carried by the 
transfer arm and the roller k. The 
web feed roller 1 carried at the end 
of a swinging arm m is drawing out 
further material from the reel and 
in addition moves downwards to 
carry the loop in front of the pusher 
face once more. 


fixed side guides p of the delivery 
chute. 


As the package is being forced 
through the delivery chute the tri- 
angular flaps formed in the wrapper 
meet the oblique slots in order to 
turn in the third end fold, and to 
turn up the lower triangular fold 
to lay it upon the rest of the end 
folds as shown in Fig. 5. If the 
wrapping material is heat sealable 
then the third and fourth folders 


€ 


Fig. 5. The completed package. 





























Fig. 2. First step to operation of self measuring web feed where the article is about to be thrust into the 


—— we 


Fig. 3. First folding operation. The article and wrapper are pushed into the transfer 


arm. Fig. 4. Second, third and fourth folding operations. As the transfer arm rises with web still under tension, 
the second fold is made. Movement of article to the right turns in the third fold and knife cuts the web to 
complete the wrap. Further motion in the same direction completes the folds. 


Only when the package has 
reached a position where the last 
bottom fold has been securely 
trapped between the article and the 
delivery table does the knife n sever 
the wrapper from the web. After 
which the transfer arm moves down 
to receive the next article. 


Final stage 

Following this operation the 
horizontal transfer means o takes 
over the final ejection of the 
package from the slide member d 
and carries the article and its 
wrapper between a guideway formed 
by the second fold plates g and the 
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can be equipped with heaters; or 
the package may pass between a 
trough-like device carrying the 
heaters in order to seal the folds 
and the flaps. 

Glue application can be sub- 
stituted for the heat sealing devices. 


Conclusion 

The article and web are fed in 

three stages: 

(a) By the pusher thrusting the 
article and a loop of the 
wrapping material on to the 
transfer arm. 

(b) The transfer 
member and 


arm, slide 
end folding 
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blades are raised to the level 
of the discharge chute. 

(c) The horizontal transfer thrusts 
the package and web on and 
into the discharge chute. 

During all these stages the article 

is being wrapped in the free end of 
the web and practically the entire 
circumferential wrapping and most 
of the end folds are effected before 
the wrapper has been severed from 
the web. Wrapping time varies with 
the shape and nature of the article, 
but a regular object can be wrapped 
at a rate of about 65 per minute. 


Electrode Holders 
Have Fibre-glass 
Saws 

Following their successful introduc- 
tion from America of the well-known 
Jackson A.3.S. electrode holder, 
Lincoln Electric Company Limited, 
Welwyn Garden City, have now 
commenced full scale manufacture 
of two smaller models, the A.W. 






The A. W. Lincoln Jackson Electrode Holder. 


and J.H.2. Both have crown channel 
type jaws of 98°/, copper alloy, and 
are thoroughly insulated, with full 
protection from accidental arcing. 
The jaws havé fibre-glass reinforced 
plastic insulators for greater heat 
resistance and durability, with 
specially designed handles to give 
greater ventilation and operator 
comfort. 

The A.W. holder weighing 14 oz 
is made to take } in. electrodes and 
operate at up to and including 
300 amp. 

The J.H.2. holder is of 940z 
weight, is rated to operate at up to 
200amp and will handle *: in. 
electrodes. 


PROTECTIVE GLASS 


An illustration in our Log pages of 
October last showed panels of 
Pilkington protective glass known 
by the name “Armourplate”, not 
“Endurplate” as stated in_ the 
caption. 





Tracing and Locating 





Eleetrieal Faults in Power Cireuits 





The use of the schematic wiring diagram for facilitating systematic 
testing of electrical equipment in situ, to effect rapid confirmation and 
location of suspected faults. Simple preliminary testing of electric 
motors in situ, to confirm the presence of winding faults. 


HEN an electrical fault requires investigating it 

is wise to approach the problem with an open 
mind, carefully consider all the available evidence and 
symptoms to obtain a full appreciation of their 
significance, and to proceed systematically in carrying 
out tests to eliminate possible causes until the source 
of the trouble is brought to light. Judicial guessing and 
intuition might in some cases result in more rapid 
location of faults, but in the aggregate, fault location 
is greatly facilitated by the adoption of a standard 
test routine. 


Take the case of an electrical machine which refuses 
to start and appears to be “dead” when switched on. 
There is obviously a break in the electrical circuit, 
which might be anywhere between the incoming supply 
and the windings of the machine itself. It is therefore 
necessary to check through the complete circuit, and 
a start should be made at the incoming supply. If this 
is in order the test for power should be applied first at 
the circuit fuses, then at the isolator, then at the 
starting equipment, and finally at the machine terminals. 
If all these tests give positive results then the trouble 
must be sought in the machine itself. 


When testing for power it is essential to check the 
actual voltage and not to rely upon a neon type of tester 
which, whilst indicating the presence of a “live” circuit 
cannot identify certain faulty conditions. An actual 
example from experience will serve to illustrate the 
possibilities of a faulty diagnosis resulting from 
unlimited use of the neon tester. A 50 hp, a.c. 3-phase 
motor in a steelworks failed to start, and the local 
electrician who was called in to investigate, applied a 
neon tester to the supply to the motor terminals. 
Finding all three lines “alive” he deduced there was no 
electrical fault, and from audible symptoms of the 
energized windings concluded that the rotor was pulling 
into contact with the stator core due to excessive play in 
the bearings, thereby preventing rotation. When he 
dismantled the motor, however, a detailed examination 
revealed that the bearings were in order, and it was 
evident that the cause of the trouble was external to 
the motor. At this stage a voltmeter was brought into 
use and it was found that voltage of two phases of the 
supply to the motor terminals was less than 50°/ of 
the normal value, thereby imposing virtual single- 
phasing conditions on the three-phase winding. 


Checking the voltage systematically back towards the 
main incoming supply traced the fault to a distribution 
fuseboard in which an inadequately rated fuse-holder 
had overheated to such an extent that oxidation and 
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softening of the copper contacts had finally produced a 
very high resistance connexion, thereby seriously 
reducing the voltage in two phases of the outgoing 
supply. 

The foregoing case is typical of a wide range of 
faults which all have the same basic symptoms, namely, 
an interruption in the supply to the motor, which may 
take the form of a complete break, or a high resistance 
path at some part of the circuit. When investigating 
such faults, after first confirming that all the fuses 
supplying that particular circuit are intact, voltages 
across all three phases should be checked systematically, 
commencing at the main incoming supply and testing 
through the circuit, at distribution boards, isolating 
switches, starting switchgear and finally at the motor 
terminals. Such testing of the main circuit is compara- 
tively simple, and if an open-circuit or high resistance 
path is indicated by a zero or seriously low voltage 
reading, it will not be a difficult matter to locate the 
exact position of the defect in the faulty line. It is 
most likely to be found at a contact, terminal or other 
connexion, and a break in the actual connecting cable 
is a remote possibility, unless, of course, the conductor 
has fused as the result of an earth-fault. 


In the case of push-button and other types of auto- 
matically operated motors, failure to start may be due 
to a break or high resistance path in the controlling 
circuit. It then becomes necessary to test systematically 
through this circuit, and here again a voltmeter or 
alternatively a test lamp should be used. The checking 
of control circuits incorporating numerous components 
such as recording and protective equipment, electrical 
interlocks, etc., with extensive interconnecting back-of- 
board wiring, may be a difficult and lengthy procedure, 
but it can be greatly facilitated and expedited if a 
schematic (straight line) diagram is available, whereby 
consecutive points throughout the circuit are easily 
identified. Fig. 1 shows the wiring diagram of two 
motors, one of which (No. 1) cannot be started unless 
the other motor (No. 2) is running, and this is achieved 
by connecting in series with the starting contactor coil 
of the first motor a pair of auxiliary contacts located 
on the contactor of the second motor, and which, 
therefore, close only when the second motor has been 
started. If it is desired to test for a suspected break or 
high resistance fault in the starting contactor circuit, 
with the supply to the fuses f2 and f3 having been con- 
firmed, one lead of the voltmeter or test lamps should 
be connected to a convenient point of the L3 supply 
line, and the other test lead should be connected 
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Fig. 1. Wiring diagram for two motors, one of which, No. 1, cannot be started unless the other motor No. 2 is running. Left, control panel wiring and layout, right 
schematic wiring diagram. M1, No. 1 motor contactor. M2, No. 2 motor contactor. 2R, 3R rotor resistance cut-out contactors. O/L1, O/L2, overload trips. Th, 
thermostatic cut-out. H,P., pressure operated cut-out. Fl, F2, F3, main circuit fuses. f,;, f2 control circuit fuses. 


consecutively to the terminals a, b, c, etc., throughout 
the series circuit clearly depicted in the schematic 
diagram. The actual locations of the points to be 
tested are, of course, identified on the starting panel 
from the normal wiring diagram supplied with the 
equipment which follows the lay-out of the components 
on the panel. A break in the circuit would be indicated 
by a zero reading on the voltmeter or by the test lamps 
failing to light, and if for example connexion to point 
d gave a reading whilst connexion to point e showed 
zero the break would be either at the terminal e or in 
the connecting lead between d and e. It should be 
noted that when using 240 volt lamps for testing across 
two lines of a 400 volt system it is necessary to use two 
lamps connected in series. 

If the control circuit is in the position for starting 
and No. 2 motor starting contactor M2 remains open, 
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the supply from the control circuit fuses should first be 
proved, after which the circuit should be tested on the 
foregoing lines. Should correct voltage be registered 
across the coil terminals f3 and g, then the fault lies 
in the coil M2 itself. 

In the event of the contactor closing normally and 
the motor then failing to start, the fault must be sought 
in the main circuit which shoulé be tested on the lines 
previously described, commencing at the supply fuses 
(as although the correct supply from two lines to the 
control circuit has been confirmed, it does not 
necessarily follow that the third supply line is in order). 

In the event of No. 2 motor starting up correctly 
and No. | motor contactor failing to close, similar 
tests should be applied to the control circuit of M1 
coil until the fault is located either in the external 
circuit or in the contactor coil M1 itself. 

If necessary, tests should be extended to the main 
circuit as in the case of No. 2 motor. 

Another common fault symptom is the repeated 
melting of a circuit fuse and this is an indication of an 
earth fault or short-circuit somewhere in the equip- 
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Fig. 2. Testing for earth fault in the control circuit. 
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Fig. 3. Testing for earth fault in main wiring to motor. 
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Fig. 5. Testing for short circuit in the control circuit. 
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Fig. 6. To check continuity of each phase—test across A and Ao, B and Bo, C and 
Co. To check for a short circuit between phases—test across A and B, A and C, 
B and C. (A short circuit will cause the lamps to light.) 
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Fig. 7. Testing for an open circuit in a star-connected winding. To test for a short 
circuit between two phases, measure the resistance between each pair of terminals. 
If the values of A—B and A—C are equal and the value of B—C is less, then the 
short circuit is between B and C phases. 
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ment. In these cases a similar method of testing through 
the affected circuit can be adopted. If, for example, 
the control circuit fuse f2 should melt on being 
energized, the existence of an earth fault would be 
indicated. This should first be confirmed by connecting 
a test lamp across the base contacts of the blown fuse, 
when the lamp will light if an earth fault is present. 
In order to trace the location of the fault, the wiring 
terminals to the various components throughout the 
circuit should be disconnected in turn, and with one 
lead of the test lamp connected to the supply at the 
“live” side of the blown fuse, the other test lead should 
be held on each disconnected lead in turn. Considering 
the lettered terminals a, b, c, etc. (Fig. 2), if the lamp 
fails to light when connected to a, b, c and d con- 
secutively, but lights when connected to e, then the 
fault lies in the section of wiring d-e, and this section 
should be renewed. 


Similarly if the main circuit fuse Fl blows under 
fault conditions, proceed in the same way, first to con- 
firm the presence of an earth fault by testing across 
the blown fuse, and then to locate the faulty section by 
testing with successive terminal points disconnected 
(see Fig. 3). If the fault proves to be beyond the last 
terminal connexion on the control panel, the cable 
between the control panel and the motor terminal box 
should be tested. If this proves to be in order, the 
fault is in the motor and tests of the windings then 
become necessary. 


Should two fuses in different lines blow this would 
indicate a short-circuit between the two phases con- 
cerned, and to test under these conditions two lamps 
in series are required. Renew one of the blown fuses 
and after checking the brilliance of the test lamps 
when connected directly across the two lines, proceed 
to test across the other blown fuse. If the lamps then 
light with the same brilliance as before there is a 
short-circuit in the wiring between the fuses and the 
motor terminals. By disconnecting successive terminals 
throughout the circuit as shown in Fig. 4, the faulty 
section will be identified when the test lamps light. In 
the event of the short-circuit not being located in the 
wiring then tests must be made at the motor terminals. 


Should fuses f2 and f3 blow as the result of a short- 
circuit, similar tests of the control circuit should be 
carried out as shown in Fig. 5. In this case the control 
circuit of MI contactor should be temporarily dis- 
connected from the rest of the circuit for the period of 
the tests, in order to eliminate the possibility of a 
misleading indication from the test lamps. 


Testing to establish the exact location and extent of 
a fault in a motor winding involves dismantling the 
motor and opening up internal connexions, followed by 
the use of special testing equipment. This work is 
carried out at the repairers or makers prior to putting 
in hand the necessary repairs, and it is therefore 
sufficient to confine tests on site to the minimum 
required for confirmation that the winding is faulty. 


If all six ends of a three-phase winding are brought 
out to the motor terminal box, it is a simple matter to 
test for an open-circuit in the winding. Each pair of 
leads should be tested for continuity as shown in Fig. 6 


Fig. 8. Testing a delta-connected winding for open circuit or short circuit. With 
open circuit in phase A—B: Ro—R3—='. With short circuit in any phase: the 


three resistance values will all differ. 
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and if three separate closed circuits are obtained then 
there is no break in any of the three phases of the 
winding. An open-circuit will be indicated by lack of 
continuity between one pair of phase ends. 

If only three leads are brought out to the motor 
terminal box then the three phases are connected 
internally, and they may be connected in one of two 
ways, i.e. either star or delta. Fig. 7 shows the star 
method of connexion, and in this case, continuity tests 
at the terminals will confirm the presence of an open- 
circuit. A continuous circuit should be indicated 
between each pair of terminals, but if there is a break 
in one phase of the winding, continuity will be shown 
by the test lamps across one pair of terminals only, and 
the break will, of course, be in the phase connected to 
the other terminal. 

In the delta connexion shown in Fig. 8, it will be 
noted that even with a break in one phase of the 
winding there is a continuous circuit between each 
pair of terminal leads, and the normal continuity test 
cannot therefore be applied. If a suitable low reading 
resistance measuring instrument such as an ohmmeter 
is available, the resistance between each pair of 
terminals should be measured, and under sound condi- 
tions of the winding the three readings should be 


identical. In the event of the same reading being 
obtained between two pairs of terminals, whilst twice 
this value is registered between the third pair of 
terminals then there is a break in the phase connected 
to the last pair. 

To test for a short-circuit between two different 
phases of the motor winding, continuity tests will give 
sufficient indication in the case where six leads are 
brought out. For this check the tests should be con- 
fined to the three terminals A, B, and C, one of each 
phase, and by testing between each of the three pairs, 
continuity between any pair indicates a short-circuit 
(see Fig. 6). 

For star connected windings, however, continuity 
tests are not suitable, but a comparison of the resist- 
ance values measured between each pair of terminals 
will supply confirmation of a short-circuit. If two of 
the readings are identical and the third gives a /ower 
value, the short-circuit is between the phases connected 
to the last pair of terminals. 

In the case of a delta connected winding, a short- 
circuit between two phases would be indicated if three 
different values were obtained for the resistances 
between the three pairs of terminals. In a sound 
winding all three values should be equal. 








The Mavitta 3D drawing board produces true three- 


point perspective illustrations. 


An Aid to 
Perspective 
Kilustrating 


Accurate three dimensional illustra- 
tions, even of complicated subjects, 
can now be produced quickly and 
easily with the new Mavitta 3D 
drawing board. The board can be 
used by any draughtsman without 
having had previous illustrating 
experience and once the few simple 
principles are fully grasped, he may 
produce drawings that hitherto 
would have been beyond the scope 
of any but the highly skilled. The 
experienced illustrator should also 
benefit from the increased versatility 
and speed obtained in the construc- 
tional stages of a drawing. 

The drawing board has a 
functional shape incorporating three 
arcs. The white surface is imprinted 
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with three measuring lines inter- 
secting at the focal point and each is 
scaled in convenient units . which 
diminish towards the vanishing point. 
Each arc has a corresponding trans- 
parent straight edge which is 
designed to traverse the arc and auto- 
matically ensures that the edge will 
always subtend towards its vanishing 
point. The three measuring lines lie 
in the three intersecting planes of 
the perspective. Each plane gives a 
different foreshortening with respect 
to the observer, one line measures 
the vertical distances, or height, on 
the object to be drawn; the other 
two lines measure the two horizontal 
distances, width and depth. The 
drawing surface of the board is 
mounted on a base which allows 
the board to be turned to six 
positions, each of which will pro- 
duce a different view of the object. 

The Mavitta 3D board developed 
by The Mavitta Drafting Machines 
Limited, Highlands Road, Shirley, 
Birmingham, is complete in itself 
and may be slipped over a normal 
drawing board. 


Indelible Marking 
with Ball-Point 
Paint Tubes 


An entirely new way of perman- 
ently marking almost any surface or 
material has been made possible by 
the Tri Chem ball-point colour tube. 
This special type of paint, contained 
in an orthodox metal tube, is 
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AIR LINE LUBRICATOR.—Designed to give an 
initial burst of rich oil-air mixture on the first flow and 
thereafter to reduce*the oil content of the mixture in 
proportion to the flow, this oil mist lubricator is espec- 
ially suitable for air lines, air motors or cylinder 
units. Made by Telektron (Gt. Britain) Limited, 
109 Jermyn Street, London SW1., the lubricators have 
gun-metal or stove enamelled cast iron bodies fitted 
with transparent bowls of 4 pint capacity, held in 
position with a clamp ring. Alterations to the lubricator 
performance are made by internal setting of the wick 
position in the air stream. 

applied direct on to the surface 
through a spring loaded ball-point 
nozzle, no _ brushes, water or 
thinners being required. On 
absorbent surfaces, the paint dries 
almost immediately and on hard 
shiny surfaces in only a few sec. 
The paint withstands considerable 
extremes of temperature and many 
acids, alkalis and oils, and is not 
affected by weather, moisture or 
grease. Tri Chem is distributed by 
Cepea Developments Limited, St. 
James’s Buildings, Oxford Street, 
Manchester 1, and is available in 15 


colours. 






Four-line Automatic Plant 
for Tapered Roller Bearings 


After five years of development work, British Timken Limited have a 
new factory in operation at Duston for the continuous automatic 
production of tapered roller bearings in sizes between 14 and 3 in. 
outside diameter. 
The plant is designed for an ultimate output of 5,000,000 bearings per 
annum, though present output is in the region of 3,000,000. Jt features 
a number of specially designed machines and an elaberate conveying 
and storage system. 


HREE million tapered roller 
bearings a year may not be a 
phenomenal number when compared 
with the output of the Timken 
Bearing Company plant in Ohio, 
U.S.A., which is now producing 
some 30 million a year for the auto- 
motive industry, but it is sufficient 
quantity to have justified the 
development of automatic produc- 
tion lines at the British Timken 
factory at Duston, Northampton. 
The economy and efficiency of 
such a project depends very largely 
on reducing the number of different 
sizes of bearing components pro- 
duced on each line to the minimum. 
The ideal and simplest line would 
naturally be one running perpetually 
on one bearing size and provided 
the volume of production could be 
maintained such a plant would offer 
the highest overall efficiency. In the 
U.S.A. the roller bearing manu- 
facturers enjoy the benefits of 
increased standardization in the 
motor car industry, a particular 
instance being the almost universal 
use of the same size of tapered roller 
bearing for front wheels. 
Unfortunately in this country these 
ideals of standardization have not 
so far been achieved but there is 
optimism that increased markets in 
Europe will at least provide the 
higher volume of production 
required to enable the lines to be 
employed to their fullest capacity. 
New designs of lightweight, high 
capacity bearings produced by these 
new manufacturing methods have 
enabled British Timken Limited to 
offer considerable price differentials, 
which it is hoped will stimulate more 
standardization and the resultant 
higher production volume of 
individual sizes. 


22 


Work on the plant or the N.B. 
(new building) project as it is was 
aptly named commenced five years 
ago and was originally planned as a 
single cup and cone line. Later in 
the light of further experience it was 
rearranged to house two improved 
cups and two cone lines thus provid- 
ing sufficient flexibility where there 
is insufficient volume of work to 
saturate a line. The present produc- 
tion rate of the factory averages 
some 3,000,000 bearings per year 
of sizes between 14 and 3 in. outside 
diameter. These tapered roller 
bearings are supplied in the main to 
the motor car trade, both at home 
and overseas. This figure of 
3,000,000, however, is not the 
designed optimum output, and as 
new sizes of bearings become of 


Fig. 1. One of three carbide tooled single spindle 
automatics developed by British Timken Limited for 
the production of the larger cups. 
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sufficient production volume to be 
economically worth while to tool, 
they will be added to the production 
range of these lines until the 
desired maximum production rate of 
5,000,000 bearings per year will be 
achieved. The in-built flexibility of 
these lines is not restrictive on 
bearing design within the bearing 
size range for which the lines were 
planned. 

The building equipped with its 
own boiler-house, water storage and 
compressor-house and electrical sub- 
station has a floor area of 33,000 sq 
ft. It is divided into three main 
departments, an automatic machine 
shop for producing cups and cones 
from tube, a hardening shop for heat 
treatment of machined pieces, and 
finally a grinding shop which 
includes cup, cone and roller grind- 
ing, as well as assembly, greasing 
and packing sections. The flow of 
components from the sections and 
individual machines is handled by 
an elaborate system of mechanical 
and gravity feed conveyors, storage 
units and automatic loading and 
unloading devices with the inclusion 
of automatic gauging and sizing 
devices with feed back features to 
assist product quality control. 
Tooling and change parts presently 
exist for the larger cup line in four 
different sizes, for the smaller cup 
line in five sizes, three sizes for the 
larger cones and four sizes for the 
small cones. Components produced 
on the four lines simultaneously are 
merged together at the packing 
section to form two complete bear- 
ing sizes. Inspection throughout is 
operated on a statistical quality 
control basis, checks being taken at 
the machine by patrol inspectors at 
regular intervals. Production 
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personnel are responsible for inter- 
mediate spot checks, and for taking 
the appropriate action depending on 
the results of their own and the 
patrol imnspector’s findings. In 
addition there is 100°/, inspection at 
completion of manufacture’ on 
certain visual and dimensional 
standards. 

Throughout the whole factory, 
work flow to any group of machines 
is regulated at strategic points to 
prevent bottlenecks. Electro-limit 
switches are used for this purpose 
and are arranged to maintain a pre- 
determined level of work by 
switching the appropriate feeding 
devices. 


Automatic machine shop 


The extensive and_ successful 
application of carbide tools is a 
meritorious feature of the auto- 
machine shop and is solely attributed 
to the consistent high quality of 
the hot rolled tubes of special nickel 
alloy steel which undergo close 


controlled annealing processing 
during their manufacture. The 
department is divided into four 


sections or lines. The first line con- 
sisting of three carbide tooled single 
spindle Timken automatics (Fig. 1) 
produces cups ranging from 2} to 
34in. outside diameter. These 
machines have four slides operating 
simultaneously during each cycle. 
Just prior to the end of the final 
parting-off of the cup, a pick-off rod 
is hydraulically advanced to catch 
the cup as it leaves the tube stock. 
With the retraction of the pick-off 
rod the cup falls and rolls down the 
conveyor chute to be elevated to 
the storage bins. This pick-off rod 
arrangement has solved the problem 
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of swarf entering the conveyor 
system with cups, an _ inevitable 
cause of conveyor stoppage or 
failure. 

From the storage bins the cups 
pass down a vibrating turn-over 
chute which automatically sorts the 
cups so that each is correctly 
presented to the _ separate final 
chamfering machine and the Schmidt 
peripheral marking machine. As the 
ingenious cup turnover device shown 
in Figs. 2a and 2b is used repeatedly 
throughout the plant conveyor 
system it perhaps merits a word or 
two of description here. The delivery 
of cups leaving the storage bin will 
obviously be in no _ particular 
sequence at this stage and will pass 
down the conveyor some with the 
thin edge uppermost and others the 
thick edge. The cups arrive on the 
turnover device which consists of a 
vibrated chute having two crescent 
slots cut out in the path of the cups. 
These slots are carefully propor- 
tioned so as to permit the cup 
travelling thin edge uppermost to 
pass over them and on down the con- 
veyor. The others, thin edge down, 
fall through the slot turning over in 
the process before joining their 
companions in the conveyor. The 
second slot is merely an additional 
check in case a cup should fail to 
fall through the first slot. 

Another device equally effective 
shown in Fig. 2c is used to protect 
the chamfering and marking 
machines (Fig. 3a). Working on the 
clock escapement principle with the 
face of the trip plate acting as the 
pallets, cups with their thin edges 
facing the trip will pass one edge at 
a time, but the presence of a thin 
edge immediately prevents the 








passage of the previous cup. 
Reference to Fig. 2c will illustrate 
this action in fuller detail. Any 
stoppage in the conveyor is easily 
remedied, and merely calls for the 
obstructing cup to be taken out and 
re-inserted the correct way round. 

The second line is equipped with 
two carbide tooled five spindle 
Wickman automatics, producing 
cups from 14 to 2}in. outside 
diameter. Final chamfering here is 
incorporated in the Wickman tool- 
ing, and only a single deck spiral 
brush feeder is required to supply 
the cups to a separate Schmidt 
marker (Fig. 3a). 

The third line—for the production 
of the larger cones, is at present 
being changed from high speed 
tooled 2}in. four spindle Acme 
Gridleys to carbide tooled 2} in. six 
spindle Wickmans, which are 
capable of an_ included final 
chamfering operation as with the 
small cups. Cone marking on the 
broad face is done with a 25 ton 
Bliss crank press, illustrated in Fig. 
3b. This machine incorporates a 
fixture specially designed to avoid 
distortion of the rib during pressing 
and to ensure positive location of 








staal 


Fig. 2c. An escapement device for protecting the cup 
marking and chamfering machines. Referring to (a) a 
moving cup A having passed pallet x makes contact 
with pallet y. Pallet x is free to move into cup B thus 
allowing y to release the cup A, but the presence of an 


inverted cup C as shown in (b) prevents the movement 
of the trip and release of the cup B. 



































Figs. 2a (left) and 2b. (above). During the manufacture of the cups the need for each one to be delivered thin edge 
uppermost constantly arises i.e. chamfering, marking, jig quenching. By interposing crescent shaped slots in their 
and ly fall through and turn over 


path those travelling thin edge downwards fail to pass over the slots 
in the chute below. 
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the cone under repeated blows of 
the press. This condition is essential 
as the press continues to mark the 
cone until the arrival of the next 
cone and any vibrational rotation of 
the cone would cause displaced 
repeated marking. A single deck 
brush feeder again provides buffer 
storage between machining and 
marking. 

The fourth line for small cones, 
consists of three 1} in. four spindle 
Acme Gridleys, separate vertical 
chamfering machine, and similar 
marking to the third line. A small 
bulk storage hopper and _ sorting 
mechanism are used to supply cones 
for chamfering and marking as for 
the large cups. 

Work produced on each line is 
separately elevated into large bulk 
storage hoppers, situated between 
the auto and heat treatment depart- 
ments. These are large enough to 
facilitate complete changes of auto 
shop tooling without disrupting pro- 
duction in the following departments. 
At present tubes are loaded into the 
automatic machines by hand, but 
sufficient floor space has _ been 
allowed for loading racks in the 
future. 

To reduce change-over times and 
to eliminate adjustments at the 
machine, the tool sets for the various 
operations are pre-set in blocks and 
held in readiness for replacement o1 
change of symbol. A_ separate 
enclosure exists for grinding and 
re-setting. Swarf ejected from multi- 
spindle machines is conveyed in 
ducts by pneumatically operated 


Fig. 3a The large cups are chamfered before passing through the Geo. T. Schmidt 
marking machine on the extreme left. 


forks, whilst single spindle 
automatics are cleared by high 
pressure coolant jets in a separate 
duct. Both systems enter the swarf 
house where the swarf is crushed 
and collected. 


Heat treatment department 

In the heat treatment shop the 
components are first carburized for 
74 to 10 hours at 920°C, giving a 
case depth of ‘035 to ‘OS5in. 
depending on the size and the 
section of the component, oil 
quenched and washed. 

Hardening follows by re-heating 
to 780°C, and again quenching in 
oil and washing before the final 
process of tempering at 165° C, for 
two hours and allowing to air cool. 
Two entirely different installations 
are used for this purpose, depending 
on the size of the cups. All the 
larger thin section cups above 21 in. 
dia require controlled jig quenching 
during the hardening process to 
avoid distortion, and to maintain 
minimum grinding stocks, but for 
the smaller cups and all the cones 
used in the present range this 
operation is unnecessary. 

A fully automatic plant has been 
introduced for the heat treatment of 
the cones. The machined cones are 
vibrated from bulk storage and 
elevated at controlled rates into a 
continuous rotary scroll carburizing 
furnace visible on the left of Fig. 4a. 

To obtain the necessary duration 
for carburizing the cones progress 
slowly through the furnace, but the 
rate is greatly prolonged by alter- 
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nately changing the direction of the 
scroll feed. After quenching at the 
discharge end, they are washed in 
a spiral washing machine before 
entering the hardening furnace, and 
washed again between the harden- 
ing quench and the _ tempering 
furnace. All three furnaces built by 
British Furnace Company Limited, 
are gas fired, and fitted with auto- 
matic controls and safety devices. 
Separate sulphur extraction and 
‘RX’ gas generating plants treat the 
town’s gas before its supply as the 
carburizing medium. Propane is 
finally added to the treated town 
gas before entry to the carburizing 
furnace. 

The second heat treatment section 
for cups consists of two electrically 
heated pit-type carburizing furnaces, 
a quench receptacle capable of 
circulating oil at 2400 gpm, and a 
circular trichlorethylene vapour de- 
greaser, all installed in a circle of 
7 ft radius on an elevated staging, 
to be seen in Fig. 4b. Movements 
of work between these operations 
are not fully automatic but are 
effected by a central crane used for 
lifting stacks of three nickel chrome 
work containers. Components are 
vibrated into the containers from 
four bulk storage hoppers, 
carburized, quenched and emptied 
into a jig-hardening feed hopper 
after the de-greasing operation. 

Cup hardening consists of re- 
heating to 780° C, and jig-quenching 
for a period varying between 7 and 
10sec, depending on the size and 
section of the cups. This equipment 


Fig. 3b. Cone chamfering and marking on the Bliss crank press. The special air- 
operated fixture for holding the cones is visible under the guards. 
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is completely automatic consisting 
of an 8-lane electric furnace, dis- 
charging at pre-set intervals into two 
hydraulic jig-quenching machines. 
The hopper-fed one-way turnover 
unit and 8-way distributor supplying 
the furnace pusher mechanism is 
shown in Fig. 5a. Gravity fed the 
cups pass first through the turnover 
unit to ensure correct presentation 
under the jig quench presses at the 
end of the furnace and into the 
8-way distributor which charges the 
loading platform for the 8 furnace 
lanes. From the loading position the 
cups are pushed into the furnace 
two at a time by a cam operated push 
rod mechanism, the cups travelling 
down separate lanes to the outlet 
chute (Fig. 5b) leading to the jig- 
quenching presses. The whole 
timing sequence of the operation, 
Le. the loading of the 8 cups in a 
row, the action of the pusher rods 
Is process controlled by the quench- 
ing period and operation of the 
presses. The release of the two cups 
into the quenching press is a signal 
for two more cups to pass through 
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Fig. 4a. (top left). The ic cone heat 
plant comprising a continuous rotary scroll carburizing 
furnace, quenching and washing plant and hardening 
and tempering furnace. 


Fig. 4b. (top right). Pit-type carburizing plant for the 
cups with the jig quenching press in the centre fore- 
ground. 

Fig. 5a. (left). The hopper fed one-way turnover unit 
feeds cups to the 8-way distributor which in turn 
charges the 8 lanes of the hardening furnace. 


Fig. 5b. (right). Cups leaving the hardening furnace 
enter the jig quenching presses. 


the furnace, and as soon as the last 
pair of cups enters the furnace the 
distributor recharges the loading 
platform. The jig-quenching presses, 
Fig. 5b have been built by G. H. 
Whitehouse & Sons Limited of 
Great Bridge, Staffs. Each embodies 
a process timer for controlling the 
whole sequence of operations and a 
novel rejection device for work 
incorrectly quenched. During the 
quenching a fluted taper plug enters 
the taper of the cup and a copious 
flood of oil passes inside and outside 
the cup. At every stroke of the 
press hinged flaps in the delivery 
chute are raised and lowered with 
the full stroke of the press. Should 
a cup inadvertently enter the press 
upside down thus preventing the 
plug making a full stroke, the flap 
remains raised and the cup is 
rejected. A slow moving conveyor 
receiving correctly jig quenched 
components provides complete cool- 
ing in an oil bath before elevating 
them for the subsequent tempering 
operation. 

The tempering furnace in this 
section is electrically heated, 
equipped with a variable speed belt, 
and a device for the uniform distri- 
bution of components. Between the 
tempering operation and _ shot 
blasting it is necessary to re-sort 
the components and store limited 
quantities. 
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Specially designed continuous shot 
blasting machines will soon be used 


for both cups and cones. Four 
machines situated in the cup heat 
treatment section will continuously 
feed the grinding department. At 
present one machine only is installed 
on a development basis. 

Supply of quenching oil to both 
heat treatment sections is obtained 
from the service block, where two 
5000 gal storage tanks and multiple 
pumping sets are housed. Two 
thermostatically controlled Heenan 
and Froude coolers maintain the 
correct oil temperature. 

Grinding department 

Following heat treatment, the 
components are again separated into 
four distinct lines for grinding. 
Individual grinding lines are 
installed for the larger and smaller 
cups and for their corresponding 
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Fig. 6a. The Gardner face grinding machine for cups 
feed and British Timken designed automatic wheel 
control 


cones. Both cups and cones are 
held in bulk storage hoppers similar 
to those between the auto and heat 
treatment departments, and auto- 
matically supplied to the grinding 
lines as required. Mechanical 
handling and _ storage devices 
between the various grinding opera- 
tions consist of spiral brush feeders 
(one is shown in the left foreground 
of Fig. 7) with capacities arranged 
to suit production and_ tooling 


is equipped for through 
size compensation and 


change requirements, adjustable 
vertical chain elevators, one way 
turn-over units, cup alternators 
which can turn components back to 
back for O/D grinding, and circulat- 
ing conveyors. The latter are 
sectional conveyors of sufficient 
length to cover groups of different 
machines with similar total output 
capacities. One such conveyor is 
used on each cup line situated 
behind the bore grinders and honing 


Fig. 7. (above). A general view of the cup grinding lines with one of the brush fed spiral storage hoppers in the 
foreground. 


Fig. 8. (right). No. 3. Cincinnati centreless grinding machine equipped with 





ic sizing device and loading 


mechanism for grinding the outside diameter of cup. 
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Fig. 6b. For cone grinding a similarly equipped Rowland duplex face grinder 
is used. 


machines; its purpose is continuously 
to circulate components to the 
machine-feed chutes. When each 
chute is full, surplus components 
continue to circulate on the same 
section of conveyor waiting to fill a 
vacant position in the machine-feed 
chute. Finished ground components 
are elevated to the next conveyor 
section where a similar process takes 
place before the honing operation. 
A system of limit switches controls 
the work flow on to the conveyor 
allowing sufficient storage during 
circulation to cover routine 
stoppages such as grinding wheel 
changes. 
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Fig. 9. (left). Cone race grinding with a No. 1 Cincinnati Microcentric race grinder. Fig. 10. (right) The cone rib 
grinder designed by British Timken Limited. 


Cup lines, Figs. 6a, 7, 8, 11 and 12 
The sequence of machining 
operations for the cups is as follows: 
Face grinding—performed on a 
central Gardner 125 machine 
(Fig. 6a) fitted with automatic 
compensation and sizing devices. 
The cups are ground on both faces 
as they pass through the central 
feed at a rate sufficient to fully 
maintain supplies to both produc- 
tion lines for one 8 hr shift. 
Outside diameter grinding—one 
rough grinding and one finish 
grinding is required in each line 
using No. 3 Cincinnati centreless 
grinders fitted with automatic 
loading attachments and _ size 


Fig. 11. Heald 190 Centrimatic bore grinder 
equipped with fork gauge size contro! on the larger 
cup line. 
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control devices. These machines 
appear in the foreground of Fig. 
7 and Fig. 8 shows the retracting 
carriage and plunger of the auto- 
matic loader. 

Bore grinding—for which three 
Heald 180 centreless machines 
are used on small cups, and three 
Heald 190 Centrimatic machines 
for large cups (Fig. 11), some of 
them being fitted with automatic 
sizing devices. A_ patrol bore 
check station for measuring the 
bore of cups is introduced into the 
line at this stage. 


™ 


Fig. 12. Another British Timken design this tape honing machine is used for finishing the larger cup bores. 
Cups descend from the top conveyor and are transferred to the workhead by the sector arm. At the commencement 
of each cycle fresh abrasive tape is advanced over the vibrating head before it enters the bore. The cup is slowly 
rotated on its axis during the honing. 
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abrasive 
tape on British Timken designed 
tape honing machines. Two units 
per line are required, but so far 


Bore honing—with 


only the larger cup line is 
equipped with the machine shown 
in Fig. 12. Controlled metal 
removal during the honing process 
is achieved by using abrasive tape 
stored on a spool which is freshly 
advanced over the nose of a high 
speed reciprocating head each 
time it enters the cup bore. The 
cups are brought down into posi- 
tion by a sector arm plainly 
visible in the illustration. 


After grinding and honing the cups 
are washed by high pressure jets 
directed from above and below 
a twin lane mesh belt. Distillate 
is used as a washing fluid and this 
is continuously cleaned by a centri- 
fuge. 

A rigorous visual inspection 
follows during which the cups are 
fed at a controlled speed along 
specially designed rails, and viewed 
for finish, chamfer and marking 
defects, surface cracks, etc., before 
final greasing by immersion. 


Cone lines, Figs. 6b, 9 and 10 
The two cone sizes are simul- 
taneously processed with the cups. 
The operations involved, identical 

for both lines, are as follows: 
Face grinding—in this case a 
Rowland Duplex face grinder 
(Fig. 6b) equipped with a dial 
feed, and automatic sizing device, 
















Fig. 13. The roller grinding lines, visual inspection benches and roller grading machines in the foreground. 


supplies the requirements of both 
lines for one 8 hr shift. 


Race grinding—two No. 1 
Cincinnati Microcentric race 
machines are used in each line 
(Fig. 9). 

Bore grinding—on three Heald 
190 Centrimatic Grinders. 

Rib grinding—two British 
Timken designed rib grinding 
machines are employed in each 
line (Fig. 10). 

The ground cones undergo wash- 
ing, inspection and greasing in a 
similar manner to the cups before 
passing on for assembly. It is 
intended to introduce race tape 
honing machines and these machines 
are now being built by the company. 


Both the cup and the cone lines 
are attended in pairs by the same 
personnel, the majority of operations 
with the exception of face grinding 
being worked on a three shift basis. 
Handling of the cones although 
similar to that for the cups varies in 
some respects to allow for the 
different shape of the component. 
Automatic air gauging is to be 
installed as final acceptance inspec- 
tion, and will consist of one unit per 
line, measuring bore size, bore angle, 
width and outside diameter. It will 
be capable of automatic separation of 
those components not within the 
prescribed specification. Similar 
equipment will also be installed for 
measuring cone bore diameter, race 
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diameter, race angle, width and rib 
thickness. 


Roller section, Fig. 13 

At present two different types of 
roller are required to match the 
output of the plant. These are pro- 


duced on two continuous lines, 
installed with almost identical 
equipment. A number of pre- 


determined grades or size groups, 





Fig. 14. Assembly of the bearings. Rollers of the correct 

size are delivered to the operator’s finger tips by an 

overhead hopper and feed mechanism. The complete 

assembly is placed in an automatic four-station 

transfer passing under the cage closing press. This 

final operation, shown in progress on the right is to 
ensure the retention of the rollers. 
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each group differing by less than 
‘00025, or half grades of ‘000125 in. 
on body diameter can be produced 
as necessary. 

Rollers enter the grinding lines 
after the preliminary operations, 
heading, barrelling and hardening 
have been carried out in the main 
factory. The sequence of operation 
is as follows: 

Rough body grinding—a centre- 
less operation performed on a No. 
2 Cincinnati centreless grinder, 
equipped with hopper feed and 
spiral control drum. Stock 
removal is ‘008 in. to ‘010in. on 
diameter. 

Second body pass—an identical 
machine is used, stock removal 
‘004 in. to ‘005 in. on diameter. 

Spherical roll end grinding— 
here the rollers are rotated 
between two spring loaded rota- 
ting plates presenting the large 
ends of the rollers to a cupped 
grinding wheel. 

Finish body pass—the final 
grinding operation removing 
‘002 in. stock is performed on a 
No. 2 Cincinnati centreless grinder. 
Washing and drying of rollers is 

performed automatically in tubular 
spiral units incorporating an electric 
heater. Visual inspection by 
experienced inspectors for hairline 
cracks and minute flaws is followed 
by automatic size grading. This final 
operation is carried out with hopper 
fed machines capable of sorting the 
rollers into the size groups men- 
tioned earlier. In principle the 
rollers pass between two gauging 
points and their variation in size 
causes a taper plunger to enter a 
collet to a specific depth which in 
turn regulates the opening of lids 
to any one of ten bins in the path 
of the roller. 


Assembly and packaging 

Assembling of cone, rollers, and 
cage is a semi-automatic operation 
requiring an operator for loading 
the rollers, Fig. 14. One assembly 
and automatic cage closing machine 
is used in each line. Cages are 
supplied as a finished product from 
the adjacent main factory. Packing 
of the finished product after final 
greasing involves the placing of 
either complete bearings or of 
separate cups and assembled cones, 
depending on the customer’s require- 
ments, into cylindrical cartons. One 
machine exists at present in the 
final stages of development, capable 
of performing this operation at a 
rate of 42 bearings per min. 


1958 


7 Se eee. 2 


oe # 


Rg A yy 


a 


SS gS ag Sy ree 





oR ag Se oe 








High Temperature. High Strength 


Brazing Alloys 


Gas turbines, heat exchangers, nuclear reactors and the like are 
characterized by high working temperatures made possible by the newer 
structural materials. An important addition is a range of exceptionally 
high duty brazing alloys. 


NEW series of nickel-base alloys is being made by 

Dewrance and Company Limited*, which offer good 
mechanical properties and high resistance to oxidation, 
weir and corrosion at both low and high operating 
temperatures. They can be used in continuous furnaces 
and for joining large sections, and for brazing assemblies in 
large quantities; and lend themselves to continuous 
production methods. 

Joints made with these alloys have mechanical proper- 
ties, corrosion and oxidation resistance similar to the 
stainless and heat-resistant alloys with which they are 
used, and their wide range of fluidity meets different 
brazing and service conditions. 

The first two alloys in the table, Nos. 50 and 52, have 
similar compositions but different physical characteristics 
before brazing, though these produce similar results in 
joints brazed under different conditions. 

Hardness of the brazing materials drops during brazing. 
Maintaining the brazing temperature produces a uniform 
structure and an increased melting point of the brazed 
joint due to the alloying which takes place. Consequently 
the assembly would have to be heated nearly to the 
melting temperature of the brazed parts before the latter 
could be separated. 

Brazing austenitic and stainless steel, and Nichrome, 
Inconel, other high-nickel or high Cobalt Base alloys 
is rendered comparatively easy and techniques have been 
developed for dealing with refractory oxides and pre- 
cipitation-hardening alloys. Most metals with melting 
temperatures above 1850°F. can be brazed successfully. 

Table I—HIGH TEMPERATURE, HIGH STRENGTH 

BRAZING ALLOYS. 


Flow Hardness 
Point before 

















Alloy Composition (in dry Brazing Purpose Remarks 
hydrogen) 
°F. Rc 
50 93-25 Ni,3-SOSi,2-25B 1925 39 to 44 Wideorclose Joints, good 
clearance pre-diffused 
thin-walled strength 
sections. 
52 91-25 Ni,4°50Si,3-25B 1825 57 to 62 General Must be held 
brazing at tempera- 
ture for high 
strength. 
53. 82-10 Ni, 4-50Si,2‘90B 1825 57 to 62 General Best for use 
7-00 Cr, 1 - ie. brazing. in air. 
56 71-25Ni,4-00Si,3:75B 1880 57 to 62 — Conforms to 
16-00 Cr, 4-00 Fe. AMS. 4775. 








Steels which require heat-treatment can often be 
brazed and hardened in one furnace operation. 

The alloying continues while the assembly is held at 
brazing temperatures and the depth is regulated by the 
quantity of brazing metal. Alloying is accelerated by 
increase of temperature well above the liquidus. Nothing 
unusual is required in the design of the joint for brazing 
so long as the metal has freedom to flow through the 
joint and there is no possibility of obstruction from 
accumulated gas. 

Uniform heating is important and with heavy or 
irregular sections the brazing metal should be introduced 
* Great Dover Street, London, S.E.1. 
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where it will be sure to penetrate the joint, particularly 
as the rate of alloying determines largely how far the 
brazing metal can flow. Surfaces for brazing require to 
be clean and free from foreign matter. Blasting with clean 
grit (not sand) followed by cleaning with oil-free solvent 
(ether, acetone, carbon tetrachloride) before assembling, is 
satisfactory. After cleaning and before assembly, the 
parts should be kept in tightly-closed metal containers, 
cellophane or vinyl plastic bags. Parts to be brazed 
immediately may be sprayed with the brazing metal. 

The alloys are self-fluxing in atmospheres of dry 
hydrogen (dewpoint —60°F or lower), argon or helium. 
In other atmospheres potassium pentaborate may be 
added to the brazing metals, up to 15% by weight. 

Flux is required in atmospheres of hydrogen obtained 
from cracked ammonia to avoid nitrides forming on the 
joint surfaces and preventing proper wetting. Sprayed 
surfaces can be brazed without flux in any atmosphere 
under certain circumstances. 

The alloys are supplied as cast rod and powder. For use 
in a dry hydrogen atmosphere the powders can be mixed 
with acryloid resin thinned with carbon tetrachloride. 
Where a lot of alloy has to be applied it is best to use the 
rod form with a neutral or slightly reducing acetylene 
flame. Powder can be applied by metallizing torch—a 
particularly suitable method where close control is 
necessary. 

Using the new alloys, brazing may be done in standard 
furnace equipment, by induction heating, and in salt baths 
or in vacuum. 

The strength of a brazed stainless steel joint is well over 
20 tons per sq in. at room temperature and over 10 tons 
per sq in. at 500°C. 

The brazing alloys possess excellent resistance to 
sodium corrosion and oxidation dnd to a number of other 
corrosive media. 


Friction Material For 

Winding Gear 

A new woven asbestos friction material (Ferodo ZA.1) 
which has been specially developed for certain industrial 
and mining applications such as winding and haulage 
gear where high temperatures and arduous working 
conditions are encountered and comparatively soft 
brake paths are in use is announced by Ferodo Limited, 
Chapel-en-le-Frith, Stockport, Ches. 

In the course of its development, extensive field tests 
have shown that the material, which has a zinc wire 
inclusion, has a stable coefficient of friction of *38 to 
‘4 and is suitable for use where temperatures up to 
300° C are encountered. Its relatively high degree of 
flexibility should help to eliminate squeal and judder 
in plant prone to these complaints and simplify the 
task of fitting to a radius on the site without using 
special tools. Ferodo ZA.1 is available in roll form up 
to 20 in. wide and in thicknesses ranging from } to | in. 
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bute items from their own experience in matters relating to design, manufac- 
ture and maintenance. Payment will be made for published contributions 


technique 


devoted to the discussion of practical problems. Readers are invited to contri- 


Calibrating Hardness Test Blocks 


A machine has been built by the 
National Physical Laboratory to 
calibrate hardness test blocks and 
so provide a national standard of 
hardness. The machine is to pro- 
vide a standard for the Vickers 
Hardness Scale, but the eventual 
goal of the research is to provide a 
standard also for the Rockwell 
Scale, which is used extensively in 
industry. When both hardness 
standards have been achieved, they 
will remove much of the confusion 
which exists today in _ hardness 
measurement throughout the world. 

All practical methods of measur- 
ing hardness use a diamond or ball 
which indents the test specimen 
when pressed into it with a known 
force. The NPL machine uses a 
diamond pyramid which can be 
loaded with 30, 50, 100 or 120 
kilogrammes correct to | part in 
30,000 or better. The width of the 
indentation produced is_ then 
measured to better than ten 
millionths of an inch using a micro- 
scope and a specially designed 
lighting system. From this, the 
Diamond Pyramid Number can be 
calculated. The machine is accurate 
to + 5 D.P.N. units. 

The machine is of a completely 
novel design. Initially the load to be 
applied rests on a horizontal table 
with the diamond pyramid, rigidly 
attached to the load and pointing 
downwards, just clear of the speci- 
men. The table is _ lowered 
hydraulically until the whole load 
is suspended on the specimen, the 
diamond pyramid acting as a single- 
point ‘knife-edge’. The load thus 
hangs in free air and the force 
applied to the specimen by the 
diamond is due entirely to the load. 
By taking special precautions it was 
ensured that the diamond pyramid 
remains vertical within 0°3 second 
of arc, the angle made by two lines 
drawn from the top and the bottom 
of a London suburban house to meet 
in New York. The hydraulic plunger 
which operates the table is of a 
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unique design as the table has to 
be lowered without any jerks at a 
speed of only a thousandth of an 
inch per second. 

As there is no absolute standard 
of hardness, the accuracy of the 
machine can only be checked by 
measuring a specimen which is 
equally hard all over. Such speci- 
mens are extremely difficult to make 
and the NPL has had to develop 
new techniques to produce blocks 
of the required uniformity. The 
machine will now be tested for long- 
term stability to ensure that its 
readings will not change from year 
to year. A difficulty here is that the 
only check on the machine is to 
measure from time to time the 
hardness of a standard block. It is 
known that steel, unless specially 
treated, varies in length as it grows 
older and it is likely that it also 
varies in hardness. To separate the 
possible variations of machine and 
test block, a number of blocks are 
being made of different steels and 
of similar steels differently hardened, 
since it is expected that if there are 
any hardness variations they will 
differ from one specimen to another, 
while machine errors would be the 
same for each specimen. ' 


Chain Creeper 


A means of installing endless chain 
tub creeper systems without _ the 
considerable excavation usually 
necessary to accommodate the return 
chain has been devised by Mr. J. 
Birch, Divisional Method Study 
Engineer in the North Western 
Division of the National Coal Board. 
A prototype at Chanters Colliery 
has proved successful. 

The system involves the use of a 
chain which has been specially 
designed for the purpose by the 
Renold Chain Company Limited. To 
allow it to be flexed in a vertical 
direction as well as horizontally, the 
chain, of the roller type, has coned 
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bearing pins for connecting the links 
together. These pins are thickest at 
the middle and taper towards the 
end. It will operate under a change 
of direction on a radius of 8 ft to 
the vertical and as low as 18 in. to 
the horizontal. 

Pits are sunk at either end of the 
length of track to be served by the 
chain; these enable drives and chain 
wheels to be provided beneath the 
level of the track. The chain wheel 
is driven by an electric motor 
through reduction gears. The wheel 
at the incoming end is mounted in 
guides so that the tension of the 
creeper chain can be regulated. 

Reversal in the direction of the 
chain is effected in the horizontal 
plane so that the return flight can 
be accommodated alongside the 
driving chain instead of beneath it; 
a further development now under 
consideration is to use the return 
chain for controlling tubs in the 
opposite track. The only excavation 
required is in sinking the pits to 
accommodate the drive and chain 
wheels. 


First Aid for 
Bearings 


The bearing which runs hot is by 
no means a stranger. Sometimes the 
trouble can be cured when an 
opportunity for overhaul occurs, and 
it may be something like misalign- 
ment, or it may be fundamental to 
the design or the circumstances and 
then a change of lubricant may do 
the trick. In any case, when the 
overheating occurs something in the 
nature of first aid has to be applied: 
the hose pipe and standing by with 
a can of oil are both well known 
methods. However, the new high 
duty lubricants offer quicker release, 
both to the bearing and to the man 
in charge. 

Lubrication specialists do a lot 
of what the Americans call ‘trouble 
shooting” and they can tell some 
interesting stories about the applica- 
tion of their products. The field 
reports of K. S. Paul (Molybdenum 
Disulphide) Limited, of the Great 
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Western Trading Estate, Park Royal 
Road, London NWI1O0, provide 
examples. 

In. one instance an engineering 
firm was asked to remetal a Sin. 
crusher bearing but when the fitter 
arrived at the plant with the 
remetalled bearing he found that the 
shaft diameter was 5} in. The only 
tool available for increasing the 
bore was a wood rasp, and the 
result was far from round and the 
bearing ran hot for two days. In 
response to a call for “something to 
cool the bearing” a sample of 
Moly-Paul Grade G was sent. It 
was mixed with the bearing grease 
when the crusher was running and 
since then, the report says, the 
temperature has been normal. 

This result is remarkable and 
illustrates the immense strength of 


molybdenum disulphide —_— which 
maintains a layer between the 
bearing surfaces under extreme 


pressure, sufficient to produce plastic 
deformation of the bearing materials 
and so improve the running surfaces. 

A similar instance came from a 
factory in North-West London where 
scoring and damage occurred to the 
bearings in an air compressor. 
Because of the urgency of repair the 
phosphor bronze bearings were only 
filed smooth finish. Before 
assembly Moly-Paul Grade G was 
thoroughly rubbed into the bearing 
surfaces. No further difficulty was 
experienced and the machine is 
reported to be still running. 

An example at the other extreme 
concerns a precision’ grinding 
machine which was producing work 
that was out-of-round. This could 
be cured by tightening the bearings, 
but then the shaft seized. Applica- 
tion of the same Grade G lubricant 
enabled the bearings to be kept 
tight without trouble. 


Tooling 
for Helicopters 


In the production of new Bristol 
twin-rotor helicopters, extensive use 
has been made of Bakelite P992 
paper-based laminate in jigs and 
fixtures employed in the assembly 
of the helicopter air frames. 
Fixtures machined from _ the 
laminated material, bolted to steel 
angle and connecting plates, are 
used for the main assembly fixtures 
and for the upper and lower fuse- 
lage panel fixtures, all of which are 
about 24ft long. The laminate is 
also used for nose forming assembly 
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fixtures and cabin door assembly 
jigs. In tooling applications of this 
kind the laminated material offers 
the advantages of being light (one- 
sixth the weight of mild steel), 
strong and hard-wearing, and it can 
be readily machined with standard 
wood- or metal-working tools. In 
addition, it is dimensionally stable 
and resistant to water and most 
chemicals. 

One of the helicopters now being 
made by Bristol Aircraft Limited on 
jigs built from Bakelite laminated 
is the Type 192, which is in produc- 
tion for the R.A.F. Powered by two 
Napier Gazelle free-turbine engines, 
the helicopter cruises at 120 knots 
and can carry 18 to 25 troops 
distances of up to 280 nautical miles. 


Below, assembly jig on which the fuselage side panel 
of the Bristol twin-rotor helicopter is produced. In this 
photograph can be seen some of the dozens of formers 
fabricated from Bakelite laminated Grade P992. 
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Curved formers machined from Bakelite laminated 
material Grade P992 are used in this principal assembly 
fixture at the works of Bristol Aircraft Limited in 
producing the new Bristol twin-rotor helicopter. 


Stock Material Handling Methods 


The use of modernized material 
handling techniques by British 
Oxygen Gases Limited (Equipment 
Division) at their Edmonton Factory 
has resulted in considerable 
economies in both time and expendi- 
ture. The company has stocks of 
40,000 different components and 
supplies British Oxygen factories 
throughout the country and abroad. 

With a vast quantity of equipment 
to be dealt with, it has been 
necessary to ensure that all materials 
travel by the shortest route, that a 
minimum amount of handling is 
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most 
economical means of transport is 
used. The essential factors in the 


required, and _ that the 


achievement of these objectives 
include standardization of pallets 
and containers, standardization of 
storage racks (stacked pallets are 
used as storage racks wherever 
possible), and employment of mech- 
anical means of transportation and 
stacking. The principles used in 
planning stores layouts were the 
predetermination of movement 
channels in and out; the allocation 
of definite areas for receiving, 
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holding and marshalling of produc- 
tion materials, and the maximum 
use of floor space. 

The transport of goods from the 
Receiving Store to the appropriate 
holding stores is by _ pedestrian- 
controlled electric trucks, or by fork- 
lift trucks for palletised loads. 

Major stampings are _ received 
from the suppliers in pallets each 
capable of holding a maximum of 
1500 Ib, which are stacked by fork- 
lift truck to a height of 9ft 6in. 
Steel pallets are considered more 
economical than those constructed 
of wood, for this purpose. The 
transfer of stampings from Stores to 
the Pre-Production Bay is accom- 
plished by fork-lift truck, the 
stampings remaining in the original 
pallets as received. 

There are five separate holding 
stores for components. Storage of 
the smaller quantity items, which 
are the most numerous, is in 
standard wooden trays housed in 
standard wooden racks, approxi- 
mately 8ft high. Items which are 
either large in quantity or bulky 
are palletised wherever possible. A 
fork-lift truck with retracting forks 
is used for the handling of pallets 
in these sections and is capable of 
stacking from an 8 ft wide gangway. 

The company’ handles and 
distributes between 30 and 40 tons 
of welding rods each week, and it is 
in this sphere that fork-lift trucks 
have made their most notable 
contribution to economy in handling. 
A consignment of welding rods 
delivered from the suppliers can 
now be unloaded in two-ton batches 
in a maximum of 20min. The 
former method occupied four men 
for 34hr. The more important 
stocks of major lines and spares at 
branches throughout the country are 
governed by a Stock Control system 
whereby goods sold are auto- 
matically replaced from the holdings 
at Edmonton. Specific purpose 
transport pallets are used (capacity 
1200lb) and are retained on a 
reserved site within the Finished 
Goods Warehouse and into these 
are marshalled the items required 
to replenish stocks zt branches. 

It is now possible to load a 5-ton 
lorry with major equipment and 
welding rods in a period of 10 min. 
The time taken previously was 
between 14 and 2hr. In addition, 
the area for marshalling goods has 
been considerably reduced as the 
transport pallets can be stacked to 
a height of 12 ft. 
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Since the introduction of modern 
techniques for material handling and 
storage, about 120 tons of equip- 
ment can be received each week 
into the Finished Goods Warehouse 
and despatched to branches in this 
country and overseas. A total staff 
of only 19 men is required. 





The co-ordination of internal 
transport under one authority with 
a central control point, has led to 
more effective utilization of vehicles. 
Experience in mechanical handling 
is continually being gained and 
increasingly effective techniques are 
constantly being sought. 


Staking Tool with Automatic Ejection 


A suitably designed press tool is 
an excellent device for the quick 
assembly of many articles especially 
light work which requires holding 
together with rigidity but no great 
deal of accuracy. In Fig. 1 are 
shown two components held together 
by simply staking the shaft end to 
the metal pressing. The real feature 
of this design is the great saving in 
weight and machining over casting 
or forging though it cannot compare 
with either for strength and wearing 
qualities. 


Using bright material for the shaft 
reduces the work to a minimum—in 


"HOLES UNEVENLY 
SPACED} ON PCD. 


























Fig. 1. Drawn shell and circular shaft assembled by 
staking together with the aid of a press tool. Usually 
the process of spreading the metal does not mar 
general appearance of the pieces. 
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ms G, Ejector plate. 


Fig. 2. Cross section cowie chief details of the age J tool used for the production of the component 


illustrated in Fig. plate. 


H, Punch. J, Ejector pin. K, Locating pin. L, Pivot pin for hooks 
P, Ejector pins. R, 
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D, Rising plate. E, og | plug. F, 


Flat spring. N, Retaining plate. 


. S, Hook.| 
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some cases only the minor operation 
of providing the shoulder against 
which the workpiece seats is needed; 
a simple operation taking only a few 
seconds if performed on a single 
spindle automatic of the B.S.A. type. 

The component consists of a 
drawn shell with a wide flange in 
which a series of holes is pierced, 
and a stiff shaft inserted and staked 
in position. A definite relationship is 
essential between the shaft and shell; 
the holes in the flange and the flats 
on the shaft end must be at a 
certain angle to the centre line of 
the holes in the flange. 

A time wasting operation groping 
with the rod in the lower regions of 
a shell is avoided by initially loading 
the shaft as shown in Fig. 2 and 
dropping the shell over the smaller 
spigot. The tool fits a substantial 
bolster—either a thick iron plate or 
a piece of steel almost as thick. 

The lower ring C is turned and 
ground to fit the recess in the bolster, 
and provides a hard facing when the 
ram descends and pushes plate D 





RECESS 
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Fig. 3. How the end of some workpieces are recessed 
to assist the spreading operation and so reduce the 
pressure. 


THIN WALL 
OF METAL 























into contact. A locating pin posi- 
tions the shell correctly and the plate 
itself is prevented from rotating by 
means of a substantial dowel that 
passes up through the lower ring. 
Thus the flanged shell is located on 
the large spigot of E and turned 
radially to obtain a position relative 
to the slot ground on the top surface 
of this punch. 


In the upper tool the punch is 
surrounded by a pressure pad and 
stripper ring and has two long hooks 
which hang down and operate the 
ejection ring in the bottom half of 
this tool. Two strong springs snap 
the hooks back into a position either 
under the ejection ring or in 


MECHANICAL WORLD, 


January, 


readiness for swinging backwards as 
the upper tool commences to 
descend. The springs are made from 
16 S.W.G. spring steel. 

Lifting the shaft from the hole in 
the central plug means that the ring 
must rise until the ejecting rod is 
flush with the top face of E. It must 
again withdraw to allow of the 
insertion of another shaft. A heavy 
gauge coiled spring attached to the 
ejector plate G returns the latter to 
the initial position. 

The punch has four vees which 
spread the metal enough to hold the 
shaft securely. A punch should turn 
over the protruding shaft rather than 
flatten it and the vees which cut into 
the end face assist in this. Recessing 
the end is sometimes attempted, 
leaving a narrow wall of metal for 
the vees to cut as depicted in Fig. 3. 
This has the advantage or reducing 
the pressure necessary. 

Occasionally in an endeavour to 
limit the blow imparted by the punch 
to the material, large diameter pins 
are driven into the lower bolster to 
limit the travel of the upper member. 
Some initial adjustment is obviously 
necessary to determine how far the 
upper bolster must descend. The 


Dust Trap for Rock 


The device illustrated has been 
designed by Mr. S. Poulson, Safety 
Assistant at Wheatley Hill Colliery, 
Durham, to trap and collect the dust 
made when drilling coal or stone 
shotholes with power drilling 
machines of any type. It consists 
essentially of a steel box designed 
to ride upon the drill rod, and with 
a sliding door attachment in the base 
of the box through which the dust 
can be extracted. In using the device 
the driller starts his hole to a depth 
of about two inches. The drill rod 
is then placed with the bit in the 





Steel box with sliding door for dust extraction 
used in Poulson dust trap. 
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result of assembling the two halves 
together with a shell on the location 
spigot is visibly checked when the 
top bolster contacts the pins, and it 
takes but a few minutes with a set 
of feeler gauges to ascertain how 
much needs grinding off the latter. 
The pins are not dismantled because 
if the die is covered to protect it 
from dust, a simple surface grinding 
operation is possible by mounting 
the complete lower tool on the 
magnetic chuck. Besides preventing 
the punch from striking the com- 
ponent and causing damage, this 
arrangement of pins is useful for 
setting when the tool is once again 
placed on the bed for a further 
batch of parts. 

The blow is taken on_ the 
shouldered diameter of the shaft—a 
convenient method which obviates a 
blind hole if the end of the shaft is 
used, and the design also enables a 
larger ejection rod to be used. If, 
however, the thrust is taken on the 
end, then a built-up die is preferred 
to facilitate manufacture. 

A close fitting joint for the hooks 
is not necessary, in fact easy move- 
ment is preferable to allow them to 
drop back into position. 


Drills 


hole and the box passed along the 
rod and firmly pushed into the hole. 
The drilling machine is then con- 
nected to the rod and drilling 
proceeds. The drillings are conveyed 
along the rifling of the drill rod to 
the dust box, which can be removed 
and emptied as required, and can be 
designed to contain the drillings 
from one hole or one rod. The box 
has proved very effective in use at 
Wheatley Hill, where preliminary 
dust counts with the Thermal 
Precipitator have shown a marked 
reduction in particles per cubic 


centimetre when it has been used. 
It is light and easy to handle, and 
has proved quite acceptable to the 
ment engaged on drilling. 





Drill rod for attaching to trap 








Radio-active 
Effluent Disposal 


Certain basic measures have to be taken 
to keep radio-activity of effluents from 
a nuclear plant below a maximum leyel 
and_ international co-operation has 
established maximum allowable quanti- 
ties of radio-activity in gaseous, liquid 
and solid waste products. In this article 
a few methods are described for ihe 
disposal of liquid effluents. 


By LEO WALTER 


OST of the new atomic power stations in the world 

today are or will be comparatively large units 
operated by government bodies or public utilities. 
Situated on or near rivers or estuaries, their liquid 
radio-active waste effluents are discharged into the sea 
after radio-activity has been reduced to a safe level. The 
time will come, however, when private industry or 
municipal bodies will have their own atomic power 
stations. These cannot always be conveniently located on 
estuaries or large rivers, but have to be near the points of 
use of power, often inland. Safety problems will invari- 
ably turn up with these coming municipal and industrial 
nuclear power plants. 


The problem of tracing sewage pollution in the sea 
from coastal towns has been dealt with in several 
publications and papers. Battery-operated portable rate- 
meters were used with beta counter probes to measure 
dilution of radio-activity. The conclusion is that a com- 
bination of radio-active labelling with bacterial tracing 
methods offers the most useful method. 


The first approach to liquid waste disposal is direct 
storage in underground tanks for indefinite periods, the 
tanks being instrumented for leak detection and strongly 
protected. The most important limitation is corrosion. 
In any large chemical separation plant where restrictions 
are placed on wastes that may be discharged from the 
plant, and where storage tanks are provided, solutions of 
a highly varied chemical nature are inevitably found. It is 
possible to design tanks that will withstand corrosion for 
20 to 30 years but it is impossible to guarantee a metal 
tank to contain aqueous solutions for the centuries that 
radioactivity wastes must be guarded before they can be 
safely released to the environment. Add to the appreciable 
heat generated by the absorption of radiation from fission 
products and it will be appreciated that waste storage 
can only be an interim solution. 
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International General Electric Co., New York. 
Fig. 1. Special camera is lowered into waste storage tank at Hanford, U.S.A., 
atomic plant. 

Devices for routine examination of stored radio-active 
waste liquors include industrial television cameras, 
special photo cameras and optical devices such as 
mirro-telescopes. 

Atthe Hanford atomic plantin U.S.A.acamera mounted 
on a pole (Fig. 1) has been developed to photograph the 
interior of one of the huge iron underground tanks used 
to store millions of gallons of radio-active waste. The 
photographing was done after the waste had been re- 
moved from the tank. The top entrance was only 9 in. 
in dia and an old copy camera was adapted for 24 x 3} in. 
roll film and installed at the end of a 12-ft metal pole. 
A flash reflector was fitted with a spring hinge so that it 
could be folded back behind the camera as it entered the 
tank. Once inside the tank, the reflector sprang into 
position. Further up the pole from the camera were 
strapped a solenoid and flashgun apparatus for firing the 
bulbs and tripping the camera shutter, and a metal disc, 
calibrated for setting the camera inside the tank during 
picture taking and serving as a radiation shield. An 
arming lever was fitted on the camera for resetting the 
shutter without removing the plastic covering over the 
camera. To make a composite picture of the tank, the 
camera was lowered into it and removed 16 times for 
replenishment of flash bulbs, resetting the shutter and 
winding on the film. After a roll of eight pictures had been 
taken, the plastic covering over the camera, put there to 
protect it from radio-active contamination, was cut away 
to permit reloading of film, then replaced. 

Pictures were taken at settings of F 6.3 and 1/200 sec. 
The prints were fitted together to form a composite 
picture of the inside of the entire tank, including sides 
and bottom. The equipment was devised by the General 
Electric Company of Schenectady, who operate the 
reactor plant. 
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Mitchell Engineering Company Limited. 


Fig. 2. A model of the Mitchell-A.M.F. nuclear power station. The reactor house is 
on the right and three of the heat exchangers can be seen. The reactor vessel is 
cut away to show the reactor core and control rod mechanism. 


A boiling water reactor type is now available in 
Britain, made by Mitchell Engineering Limited of 
Peterborough under licence from A.M.F. Atomic Inc. of 
New York. Heat is transferred from the reactor primary 
circuit to a non-radio-active secondary circuit (Fig. 2). 

Of interest is the method used to deal with radio-active 
liquid effluents. Drainage from various pump glands, 
valve stems etc. are handled by special arrangements 
including drain pockets with pipes leading to a sump tank 
located low in the containment area. When this tank is 
near capacity a magnetic float switch starts the sump tank 
dump pump. The drainwater is then discharged into a 
large underground storage tank outside the containment 
area. The drainage is kept in this vessel for six to twelve 
months until radio-activity has fallen to a safe level, when 
it can be disposed off. 


During refuelling (every 12 to 15 months) demineralised 
water is flooded into the reactor vessel shield tank. The 
removed used fuel elements are highly radioactive and 
must be left in the storage tank provided for 6 to 12 
months. In the nuclear power plant using the Mitchell- 
A.M.F. reactor the liquid radio-active waste consists 
of resin effluents collected on the ion exchange 
column which will be used to keep primary water clean. 
About two cubic feet of this waste will be extracted every 
year and removed in a shielded coffin. Radio-active water 
from the primary circuit system will be kept in retention 
tanks for the normal “‘cooling-off’’ period before being 
flushed into the normal drainage system. 


The Alco-Humphreys & Glasgow packaged plant has 
been modified from a smaller type to provide outputs up 
to 10,000 W or more. It is a heterogeneous, water-cooled 
and moderated system, employing enriched uranium, 
clad in stainless steel elements. All components are 
contained within a steel and concrete vapour container. 
No radio-activity is in the steam going to the steam 
turbine. 


The fuel elements when removed from the reactor will 
be left in a storage pond for a period of time to permit the 
decay of radio-activity. Thereafter the elements will be 
encased in coffins and transported for processing. There 
will be a smaller quantity of continuous blow-down water 
from the primary circuit. This liquor will normally be 
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Fig. 2a. An artist’s impression of the 10 kW swimming pool type of reactor. 


A, AMF control drive mechanisms. B, gamma ray monitors. C, reactor control rod. 

D, protective plastic shield. E, steel tank with protective paint. F, demineralized 

water. G, concrete shield. H, neutron detection chambers. J, fission start up chamber. 
K, nuclear fuel. L, nuclear fuel support. M, earth fill. 


passed through the water treatment plant before being 
returned to the circuit. 

The active material in the water treatment plant will, 
over a period, build up in radio-activity. When due for 
replacement the spent material will be enclosed in con- 
tainers and probably dumped out at sea. Under certain 
circumstances, however, the blow down may not be 
returned into the circuit. In this case the liquid will be 
safely discharged with the circulating water from the 
power station, which acts as an effective diluent. 

Waste storage, then, is an interim solution to the waste 
disposal problem. There is a strong economic incentive 
to develop processes for reducing the volume of waste 
solutions that must be stored. There are two criteria for 
such a process: (1) it must cost less than simple storage; 
and (2) it must result in an effluent that can be safely 
discharged. In further defining the problem, first assume 
that the high-level wastes are simply stored, and then 
consider the low-level wastes. Assuming that 10-gal per 
year of low level waste is generated at | millicurie per gal, 
then 10,000 curies a year must be handled. If the plant is 
in a populous area and it is permissible to discharge one 
curie per year, it cannot be concluded that a decontamina- 
tion factor of 10* is required for the volume reduction 
process, for laboratories, laundries, and other facilities 
may contribute heavily and the decontamination factor 
required of the volume reduction process is more likely 
to be in the 10°—10* range. If the plant is located in some 
remote area, a decontamination factor of only 10—100 
might be permissible for the same assumptions. 

There have been two approaches to the development of 
a satisfactory volume reduction process. The first is the 
physical separation of water and other solvents from the 
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radio-active isotopes and from the other non-volatile salts 
by evaporation; and the second is the physico-chemical 
separation of the gross or specific radio-active isotopes 
from inactive bulk constituents by co-precipitation or 
ion-exchange. The use of a particular type of treatment 
depends upon its relationship to the other variables in the 
system. 

The only process that appears to have been successful 
in obtaining a decontamination factor of 10° is evapora- 
tion. Simple evaporators will ordinarily produce a 
distillate that has been decontaminated from the feed by 
a factor of 10*—10*. Standard de-entrainment devices do 
not improve much upon this since the residual activity is 
carried over by aerosols. It is possible to achieve a 10° 
decontamination factor by employing a glass wool filter 
in the steam stream. Table I gives comparative costs of 
the processes. 

If a decontamination factor of 10° or less is required, 
the choice depends upon a cost balance between physical 
and physico-chemical methods. The efficiency of the 
physico-chemical method must be predetermined for the 
system under consideration. 

For a factor of 10° and if a high solids content within 
the solution to be treated is expected, it is unlikely that 
ion-exchange can be used. If there is a low solids content, 
ion-exchange or chemical precipitation methods can be 
used provided the chemical composition of the feed 
material is controllable. 

Several processes to reduce the volume of high-level 
waste and to convert it to a form in which containment 
is more assured are now under development. One of these 
involves the adsorption of the fission products on clay, 
and the subsequent fixing of the activity on the clay by 
firing. A second involves the conversion of the aqueous 
solution to an anhydrous form by calcining. A third 
involves the incorporation of the wastes into concrete. 

Generally speaking the concentration of radio- 
activity is moderate in cooling water effluents and 
physical, chemical or biological methods may be used to 
dispose of it. For short-life isotopes small amounts of 
effluent can be disposed of by sewers or by drainage into 
rivers, lakes or preferably into the sea. For larger amounts 
and medium life isotopes the general method envisaged 
is evaporation and chemical coagulation. Condensate 
from evaporation and other liquors may be treated by 
ion-exchange operations. For long-life effluents the 
biological prospects seem promising. For example, 
algae absorb radio-active Ce™* (caesium) at a concentra- 
tion of 2 million times of their normal value. For effluents 
containing plutonium and complex substances filtering 
methods are promising. During the process the complex 
substances are destroyed and the isotopes can be con- 
centrated in the sludge. Experience at OakridgeNational 
Laboratory in Canada shows, after observation for seven 
years, that the flora in the lakes and moors of the White 
Oak Creek system remain practically uneffected. 

Strong concentrations of radio-active effluents are, 
however, too much for biological assimilation. At present 


Table I.—COSTS OF VARIOUS DISPOSAL PROCESSES 
FOR RADIO-ACTIVE EFFLUENTS IN U.S. DOLLARS 
(Brookhaven National Laboratory) 


Range of Variation of Approx. 
Solid Concentration Decontamination Cost 

Content Factor with Factor 

in Feed Solids $/1000 gal. 
Evaporation 0—20% Inverse 104—106 100 
Flocculation 0—20% Independent 10 10 
lon Exchange 0—0:3% Inverse 30—105 10 
Electro-deionization 0—0-8% 


Inverse 100 10 
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one disposal method is to mix the liquor with concrete 
substance and treat it as solid material for disposal. The 


Water Pollution Research Laboratory carried out 
investigations of slow sand filtration and of the activated- 
sludge process (Fig. 3). 

The increasing use of radio-active substances by 
hospitals, universities and industry necessitates a close 
watch so that the general public as well as the worker 
occupationally exposed to ionizing radiations should be 
adequately protected, and the disposal of these radio- 
active effluents to sewers raises problems. All radio- 
isotopes emit ionizing radiations and their effect on body 
tissue depends on the type, degree and amount of 
radiation involved. Thus in swimming or wading in 
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Water Pollution Research Laboratory. 


Fig. 3. Flow diagram showing two alternative methods for treatment of wastes 
with activated sludge. 


contaminated water, radio-isotopes emitting weak radia- 
tions may be unimportant for they may be unable to 
penetrate the skin or clothing and damage the more 
sensitive organs inside the body. In handling contaminated 
surfaces, for example during the repair and examination 
of sewage pumps, the important radio-isotopes are those 
which are retained on the surface and emit penetrating 
radiations. 


Standards of maximum permissible levels of irradia- 
tion have been drawn up based on experience to protect 
both the general public and those workers who are 
occupationally exposed to ionizing radiations. These 
standards have been adopted by the International 
Commission for Radiological Protection and a list of 
maximum permissible levels for drinking water has been 
published. 


With this background, a paper dealing with the 
problems in sewers and with sewage disposal presented 
by Mr. A. W. Kenny to The Institution of Civil Engineers 
is of particular interest. He shows that with the present 
use of radio-isotopes the safe levels of irradiation are not 
exceeded and that in drains, sewers and at disposal works 
no hazardous build-up is likely to produce conditions 
unsuitable for the worker. In fact, only if relatively large 
amounts of a long-lived radio-isotope such as cobalt-60 
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were discharged to the sewers would hazardous levels 
build up. At the present rate of disposal to sewers, no 
effect on the organisms on filters and in activated sludge 
is to be expected and no danger exists in the discharge of 
radioactive sewage effluent to rivers or in sewage sludge. 

In the future, the use of radio-isotopes is likely to in- 
crease because of the enormous quantities of fission 
products available from Britain’s power programme and 
the conclusions reached by Kenny on the basis of 
present-day usage may not be applicable. In such 
conditions some form of regulation will be necessary 
and the Ministry of Housing and Local Government 
will have to keep the matter under constant review. There 
is provision in the Radioactive Substances Act of 1948 
for regulations to govern the disposal of radio-active 
waste but none has so far been made. At present, 
discharge of radio-active effluents to the sewers is subject 
to the laws governing normal pollution embodied in the 
Public Health Acts of 1936 and 1937. 

The whole future of atomic power may well depend on 
the methods used for proper disposal of liquid effluents 
and of solid radio-active wastes. At the present time the 
Atomic Energy Commission in Great Britain disposes of 
radio-active effluents at sea; in the Hurd Deeps, a 
dumping ground in the English Channel, moderately 
active solid material is enclosed in drums of mild steel: 
material of higher radio-activity is sealed in concrete 
blocks surrounded by a mild-steel outer shell and these 


containers are dumped into the Atlantic Ocean where the 
activity disperses slowly. Liquid effluents from plants are 
treated and piped into the sea, such as at Windscale. The 
problem seems to be tackled well at the present time, but 
what about the future? Dr. L. P. Hatch of the American 
Brookhaven National Laboratory, New York, forecasts 
by the year 2000 an annual waste output in the region of 
radio-activity equivalent to over 400,000 tons of radium. 
No wonder some scientists are alarmed at the thought 
that a higher percentage of this material might have to be 
dumped into the sea at some future date. 
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Creep Tests on Materials for 
Gas-cooled Reactors 


New Research Equipment at 6.E.C. Atomic 
Laboratories 


‘EW research equipment designed to provide 
bee creep and stress-rupture data on 
metals and alloys in gaseous atmospheres at high 
temperatures and pressures has recently been installed 
in the materials research laboratory of the G.E.C. 
Atomic Energy Division at Erith, Kent. 


[welve creep-test units have already done valuable 
basic work in investigating the properties of magnesium 
alloys, widely employed for fuel element cans, in 
carbon dioxide atmospheres. They can be readily con- 
verted for future work to deal with other materials in 
other gases. 


This equipment has been installed to meet the 
requirement for applied research facilities beyond the 
range of normal metallurgical laboratory equipment. 
This requirement arises from the urgency of the British 
nuclear power programme, which demands _ that 
investigations be carried out at a much greater pace 
than is usually imposed on metallurgical development 
work. 


Machines for carrying out creep tests in air are 
standard items of laboratory equipment, and it is 
comparatively easy to adapt such machines for opera- 
tion in other atmospheres by enclosing the test specimen 
in a gas-tight vessel through which the pull rod passes 
via a gas-seal. This arrangement can, however, be used 
only at atmospheric pressure, and while the results 
obtained can be of definite value, it is highly desirable 
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Fig. 1. Battery of 12 units installed in the laboratories of the G.E.C. Atomic Energy 
Division for preliminary creep and stress-rupture tests on nuclear reactor materials. 
to investigate the effects of gas pressures such as prevail 
in a reactor circuit. 

The battery of units now installed at Erith was 
designed for a specifically limited purpose. It is not 
claimed that it can be used for a complete investigation 
into the creep behaviour of materials under reactor- 
operating conditions. Within the time-factor imposed, 
however, it does provide an efficient means of obtaining, 
very rapidly, a broad assessment of the suitability of 
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materials for reactor service. More detailed investiga- 
tion can then be undertaken on materials which pass 
this preliminary test. Within these limits, the 
equipment has proved capable of remarkably consistent 
and reproducible results which are of great value in 
the implementation of a speedy and efficient nuclear 
power development programme. 

In this new equipment, the specimen, the whole of 
the stressing apparatus and the associated extensometer 
are enclosed in a vertical cylindrical pressure vessel. 
This, in turn, is enveloped along part of its length by 
an electric furnace. 

The body of the pressure vessel, which is of stainless 
steel is in. thick, is approximately 5 ft long and has an 
internal diameter of 4 in. At its open upper end it is 
provided with a machined facing flange. The top plate 
of the vessel is bolted down to a loose flange slipped 
over the vessel body, a Klingerit gasket being inserted 
between the top plate and the facing flange to ensure 
gas-tightness. 

The upper end of the support rod, from which the 
specimen is suspended, is welded to the centre of the 
top plate, while its lower end is provided with a 
pivoted coupling, a similar coupling being fitted to the 
top of the pull-rod. Alternative couplings are available 
such that specimens of either rectangular or circular 
cross-section can be used. A cylindrical cup, which is 
a loose fit in the pressure vessel, is welded to the 
support rod between the top plate and the coupling 
and is filled with refractory cement so as to provide 
heat insulation above the operating section. 

The loading weights are mounted on a plate welded 
to the lower end of the pull-rod. To the underside of 
this plate is attached a bracket carrying a dial gauge, 
whose operating head rests on the end of a bolt 
passing through the bottom plate of the pressure vessel 
via a rubber gas-seal. The bolt serves as a zero-setting 
device for the gauge. The gauge reading can be 
observed through a pressure- and heat-resistant glass 
window mounted between soft rubber gaskets in a tube 
welded into the side of the pressure vessel. A stop is 
provided beneath the gauge mounting to prevent 
excessive travel of the pull-rod, which might damage 
the gauge, in case of rupture of the specimen. 

Gas is admitted to the pressure vessel through a tube 
of iin. internal diameter passing downwards through 
the top plate and the refractory cement plug. A gas 
outlet tube, of the same diameter, is welded into the 
side of the vessel below the operating section. 

The 4kW electric furnace is built in two sections, 
and can be split by unbolting two vertical clamping 
plates, thus allowing the pressure vessel to be removed. 
The nichrome heating elements are carried in slots in 
the inner faces of bricks of high-temperature insulating 
material which are assembled in the form of a hexagon 
surrounding the pressure vessel, the space between the 
element bricks and the furnace casing being filled with 
refractory cement. The vertical wound length of the 
elements is 21 in. which gives an entirely satisfactory 
temperature distribution in the region of the specimen. 

The two heating elements, one in each half of the 
furnace, are connected in parallel to a 240 volt, single- 
phase, 50 cycle supply, the leads being brought out, 
through the element bricks, to terminal blocks mounted 
in ventilated chambers built round the top of the 
furnace casing. Connected in the supply circuit are a 
main contactor, housed in a cubicle mounted on the 
furnace casing, and a Variac. The latter is used for 
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coarse regulation of the furnace supply, particularly 
during the warming-up period. 


During normal operation, two chromel alumel 
thermocouples are employed. One is mounted directly 
on the specimen and is usually connected to a recording 
instrument, its leads being taken upwards through the 
gas inlet tube from which they issue through a gas-seal. 
The second is mounted adjacent to the furnace winding 
and is connected to an Electroflo temperature controller 
housed in a louvre-ventilated casing built into one of 
the two terminal chambers. With this arrangement, 
extremely sensitive regulation of specimen temperature 
has been achieved. 
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Fig. 2. Cross-section through the pressure vessel of one of the units. 











When the stressing apparatus, with the test specimen 
mounted in position, has been lowered into the 
pressure vessel, the top plate is sealed down. The 
vessel is then thoroughly flushed with the gas being 
used as the test atmosphere before being brought up to 
pressure. The supply to the furnace is adjusted, by 
means of the Variac, to raise the temperature of the 
specimen rapidly to the required value, and it is then 
maintained at this level, to a fine degree of accuracy, 
by the temperature controller. 


When stable conditions have been established, 
extensometer readings are taken at suitable intervals, 
the results being plotted as percentage creep against 
time. The total duration of the test varies according 
to the particular requirements, but is normally between 
150 and 1500 hr. 
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Electronic Control Applied to 
a Vertical Milling Machine 


The latest addition to the growing list of machines now 
available with electronic control is the CVA Kearney 
& Trecker 2CES vertical milling machine which has 
been specially modified to accept the E.M.I. electronic 
control in two dimensions. One of its notable features 
is that it provides facilities for either linear or rotary 
machining, the electronic control being applied to the 
longitudinal traverse and either to cross traverse or 
rotary table, working with polar or cartesian 
co-ordinates as required. 

A paramount condition of any electronic control 
system, is the necessity for utmost machine tool rigidity 
and accuracy, and while it is normal milling practice 
to clamp either the saddle or table during a cut, both 
these must be free to slide under electronic control—a 
requirement which demands special accuracy of the 
slides in order to prevent vibration. 

The model now being offered with electronic control 
is a CVA Kearney & Trecker 2CES milling machine 
built by CVA Jigs, Moulds & Tools Limited under 
licence from the Kearney & ‘Trecker Corporation, 
Milwaukee, USA, with manual rise and fall to the knee, 
and has been modified with special leadscrews and nuts, 
both hardened and ground to very close limits, fitted 
to the saddle and table. These are recirculating ball 
type leadscrews with two sets of nuts backlash-loaded 
against each other. Hardened and ground precision 
gears are used in the servo motor drives to the saddle 
and table, and to their respective position-identifying 
analogue units, with a special backlash eliminating 
feature in the gear trains transmitting power to the 
saddle and table, so ensuring accurate and consistent 
relative alignment of each machine movement. 
Lubrication to the spindle drive gears and bearings is 
from a standard spray system built into the column. 
In addition, the drive and position units and special 
leadscrews are lubricated by oil mist, from a shop 
line air supply of 75 psi. Full coolant facilities are 
provided. 

The longitudinal table movement and the transverse 
saddle movement will position to within ‘001 in. 
of the true position as instructed by the tape when 
traversing in either direction. The special detachab‘e 
16in. dia rotary table has final drive through a pre- 
cision worm and wheel and as the table will be 
programmed to rotate in one direction only, the 
standard backlash eliminating feature remains 
unmodified for this application. The rotary table will 
position to within + 2 min of arc of the true position as 
instructed by the tape. 

The machine has maximum longitudinal traverse 
and cross traverse of 9°9999in. and the maximum 
controlled radial traverse of rotary table is 400°. 
The maximum feed rates are longitudinal and cross 
traverse, 10in./min and for the rotary table, 1°6 rpm. 


The control system 


In the E.M.I. system, design data are prepared in 
the form of a table of dimensions of the part required 
at a series of specific points. These are encoded on 
punched paper tape and presented to the control unit, 
which translates the movements to be made by the 
cutting tool and work-table to produce the correct 
profile and passes appropriate instructions to the servo 


MECHANICAL WORLD, January, 1958 


{ 
| 
+f 





The CVA Kearney and Trecker 2CES vertical milling machine equipped with 

E.M.I. electronic control in two dimensions. This control system provides facilities 

for either linear or rotary machining, the latter by means of a detachable rotary 

table. The tape reader is to be seen => top right compartment of the control 
cabinet. 


controls of the machine. The control unit incorporates 
a parabolic interpolator which enables it to deduce, 
from a relatively small number of “marker” points in 
the table of dimensions, a large number of other points 
lying on a smooth curve through the “markers” with- 
out the need for a separate computer. As position 
control is incorporated, each dimension is measured 
separately from the same datum point to avoid 
accumulative errors. Additionally, provision can also 
be made for the cutter to be set manually at a datum 
point which can be moved to suit the position of the 
job on the work-table. Provision can be made for 
cutter radius compensation, so that re-sharpened cutters 
can be used without the need for a new type. Once 
the paper tape has been fed into the control system, 
the machine tool operates entirely automatically. 


Flame Hardening Sprocket 
Teeth 


The flame hardening of single, duplex and triplex 
sprockets of up to about 6 in. dia to prevent excessive 
tooth wear, can now be accofnplished with a new 
oxy-acetylene flame hardening machine developed by 
Precision Heating Limited, Canbury Park Road, 
Kingston-on-Thames, with the co-operation of British 
Oxygen Gases Limited. 


The sprocket wheel is located on a free-running 
arbor fitted with an air-operated indexing mechanism 
to ensure rapid single tooth pitch indexing in an anti- 
clockwise direction. A water-cooled oxy-acetylene 
blowpipe fitted with burner is pivoted so that the 
burner can be placed over the top of the sprocket teeth. 
The burners are interchangeable and each is provided 
with a quench jet on either side, connected by flexible 
tubing to quick-release connectors. To ensure con- 
sistent hardening results the oxygen and acetylene 
cylinders are connected through separate reducing 
valves to two flowmeters, a pneumatically-operated 
duplex gas valve and then to the blowpipe. The 
indexing mechanism and burner are adjusted in rela- 
tion to the teeth which require hardening, and a push- 
button operates the gas valve, causing the gases to 
flow through the burner and be ignited by a small towns 
gas pilot jet attached to the rear of the burner. 
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When correct flame conditions have been achieved, 
the burner is lowered on to the top of the sprocket teeth 
which are heated to temperatures in the region of 
820° C. The quench jets then start automatically and 
a timing mechanism also operates. At the end of the 
time cycle, the indexing mechanism advances the 
sprocket one tooth pitch in anti-clockwise direction, 
bringing the heated tooth into the soluble oil quench. 

The root of each tooth is hardened to just above 
the p.c.d. and the tips remain soft. When all the teeth 
have been hardened, a magnetically-operated counter 
returns to zero and the gas supplies are shut off. The 
blowpipe is swung clear, the indexing mechanism 
retracted ready for the next sprocket. Full adjustment 
is provided for the blowpipe assembly, indexing mech- 
anism and sprocket spindle. All movements have limit 
switches and are interlocked to prevent the commence- 
ment of the cycle until the blowpipe and indexing 
mechanism are in position. A _ built-in recirculating 
quench system is incorporated and needle valves are 
fitted for fine adjustment of the quench jets. Manual 
control is also provided to enable the indexing mech- 
anism and burner control to be adjusted independently 
for the purpose of setting-up. 


Tolerance Ring Simplifies 
Press Fits 


When assembling components to a press fit close 
tolerances and fine finishes are required on both the 
shaft and bore and _ where torque is to be transmitted 
splines or keyways will also have to be machined. A 
recent innovation from Germany developed to reduce 
machining for this class of fixing takes the form of 
resilient corrugated spring steel strip which when fitted 
into a groove in the shaft prior to pressing is capable 
of transmitting considerable torque. 

Each corrugation acts as a spring and when com- 
pressed between two machine parts, exerts a constant 
load dependent on the degree of compression. The 
straight ribbon either side of the corrugations prevents 
the pitch of the corrugations from changing on 
assembly, the shape of each corrugation merely alters. 
The radial space between the mating metal components 





Samples of Star tolerance rings. Made of hardened and tempered corrugated 
spring steel strips, they serve as a fastening device between two machine parts. 
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into which the ring is to be fitteu is so determined as 
to compress the corrugations with the result that a 
predetermined degree of torque can be transmitted. To 
transmit greater or lesser torque is simply a matter of 
adjusting the width of the tolerance ring. 


A further important advantage of Star tolerance rings 
is their ability to take up differential linear coefficients 
of expansion of two different metals, such as in the 
case of a ball bearing fitted to a light alloy housing. 
They can also be used in the more simple applications 
such as the fitment of hand wheels, lever knobs, etc., 
which are normally fitted by screw threads. Star 
tolerance rings are now available in Gt. Britain from 
George Angus and Company Limited, Oil Seal Division, 
Coast Road, Wallsend-on-Tyne. 


New Power Additions for 
Agriculture—3.14 and 
1.6 Litre Diesels 


Two new Perkins four-cylinder diesel engines have 
recently been announced for powering agricultural 
machinery, the first the P4/192(TA) of 3°14 litres 
(192°4cuin.) capacity is rated to develop 50 bhp at 
2000 rpm and the other the Perkins Four 99(TA) of 
1°6 litres (99cuin.) 35 bhp at 3000rpm. Both are 
particularly suitable for tractors, combines and any 
other agricultural application within their power and 
speed range. 


The P4/192 engine has a 3°Sin. (88°9 mm) bore, 
5in. (127mm) stroke and the compression ratio is 
16°5:1. The cylinder block is cast integral with the 
crankcase in high duty cast iron alloy, the crankcase 
joint face being co-planar with the crankshaft centre- 
line and the bores are fitted with renewable full length 
shouldered, high duty iron liners. 


The cylinder head cast from high duty iron, carries 
the rocker gear assembly and is enclosed by a pressed 
steel cover. One inlet and one exhaust valve per 
cylinder are provided, the inlet valves are of BS.En.18S 
1°4 chromium steel, and the exhaust valves are of 
BS.En.52 silicon chromium steel. The spherical com- 
bustion chambers are half formed in the head, and half 
by detachable steel caps located on the nearside of 
the engine. The camshaft of high duty cast iron with 
chill-hardened cams, is mounted high on the offside of 
the cylinder block, to eliminate the use of push rods. 
It is supported by three bearings machined directly into 
the cylinder block. 


The crankshaft is forged from chrome molybdenum 
steel, heat treated to give the physical properties 
equivalent to BS.En.19T, the main and big end journals 
being induction hardened. Five main bearings, of 
the thin-wall pre-finished steel backed, lead bronze 
lined type support the crankshaft, each half bearing 
located by a tab which fits into a slot machined into 
the crankcase or bearing cap. 


The camshaft and fuel pump are driven from the 
front end of the crankshaft by a hardened steel crank- 
shaft gear through two idler gears, the idler gears being 
mounted on steel shafts bolted to the front of the 
cylinder block. The fuel pump and camshaft gears are 
of high duty cast iron, as is the second idler gear, the 
first idler gear being made in steel to BS.En.24, since 
a drive is taken from the gear for a hydraulic pump. 
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All the gears are helical spur gears, the teeth of the 
crankshaft and first idler gears being crown shaved prior 
to heat treatment. 


The pistons of high silicon aluminium alloy are fitted 
with five piston rings; three compression rings and one 
scraper ring being provided above the gudgeon pin, 
and one scraper ring below. The top compression ring 
is chrome plated. The gudgeon pins are fully floating, 
and located axially in the pistons by circlips. 


The H-section connecting rods of high tensile steel 
to BS.En.17U, have thin-wall, pre-finished steel backed 
lead-bronze lined, big-end bearings. and lead-bronze 
lined, steel backed, wrapped small end bushes. 


An eccentric lobe type oil pump, with strainer is 
bolted to the front bearing cap and driven from the 
crankshaft gear through helical gears. The oil is 
delivered by the pump through a full flow filter and 
drilled passages to the main bearings. The oil then 
passes through drilled holes in the crankshaft to the 
big-end bearings. A supply of oil is taken by external 
piping to the centre camshaft bearing, where it is 
metered to feed the rockers and valve gear. The 
cylinder bores and gudgeon pins are splash lubricated 
from the big-end bearings. 


The distributor type fuel pump is flange-mounted to 
a cast drive housing bolted to the timing case. A 
mechanical governor is incorporated in the fuel pump 
body, the speed control and cut-out levers being 
mounted on the side of the pump body. The diaphragm 
type fuel lift pump, complete with sediment bowl, is 
driven from an eccentric on the camshaft. The 
atomizers are located accessibly in the nearside of the 
cylinder head. Each atomizer has two sprays, one 
spray directed into the combustion chamber, and the 
other into the cylinder itself. An atomizer leak-off pipe 
is fitted, terminating in a tee-piece connexion at tie 
rear of the cylinder head. 


The cast iron flywheel, complete with starter ring, is 
secured to the crankshaft flange at the rear by six 





setscrews, the flywheel being suitable for accepting a 
double-disc clutch arrangement. Provision is made for 
driving from the lower idler gear a hydraulic pump, 
mounted at the rear of the timing case on the nearside. 

Complete with accessories and loose parts, the engine 
weighs approximately 744 lb. 


The Perkins Four 99(TA) 


The smaller engine the Perkins Four 99(TA) with a 
3 in. (76°2 mm) bore, 3°5in. (88°9 mm) stroke and a 
compression ratio of 19:1, has many constructional 
features in common with the P4/192(TA). The main 
differences are given here. The upper part of the 
combustion chamber is hemispherically machined in 
the cylinder head, the lower half of the chamber is 
being formed by an inserted machined plug, which 
contains the throat connecting chamber to cylinder. 
The fuel is injected into the combustion chamber by 
means of a pintle type nozzle. 


The camshaft is mounted in a low position on the 
offside of the cylinder block. The valves are operated 
by cast iron, mushroom type tappets, with chill 
hardened tappet faces, located in guides in the cylinder 
block, through push rods with hardened forged ends 
to forged steel rocker levers fitted with lead-bronze 
steel backed wrapped bushes. Tappet adjustment is 
effected by a hardened ball-ended adjusting screw and 
locknut at the push rod end of the rocker lever. 


The crankshaft is also forged from chrome moly- 
bdenum steel to BS.En.19T, and pin and main journals 
are induction hardened. Three main bearings are pro- 
vided, being of the thin wall pre-finished steel backed, 
lead-bronze lined type. 


For the lubrication of the Perkins Four 99(TA) a 
Hobourn-Eaton type oil pump is used secured to the 
cylinder block and driven by spiral gears from the 
camshaft. Cylinder bores, small end bush and gudgeon 
pins are again splash lubricated. The total weight of 
the engine is 456 lb. 





Left, the 3.14 litre Perkins P4/192(TA) agricultural diesel engine is rated to give from 25 bhp at 1000 rpm to 50.5 bhp at 2000 rpm, with maximum torque of 136 Ib ft at 


1400 rpm. It is offered for tractors, combines and similar duties. 


The other new engine announced by F. 


Perkins Limited, Peterborough, the 1.6 litre Perkins Four 99(TA) 


agricultural engine (shown right) developing 35 bhp at 3000 rpm is designed for small self propelled harvesters and small tractors. 
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Dynamic Instability. By Y. Rocard. 
London, 1957; Crosby Lockwood 
& Son Limited. 45/— net (by post 
45/11). 227 pp. 54 * 84 in. 

A fundamental result of Professor 
Rocard’s work in dynamics is his 
theorem that “instability occurs by 
complete convergence of two natural 
frequencies”, and an important con- 
sequence of this is that the addition 
of resistances, whether positive or 
negative, always favours instability. 
His new dynamic theory has already 
been expounded in his “Dynamique 
générale des Vibrations”: this new 
book goes into more detail with 
practical problems covering motor 
cars, aircraft and suspension bridges. 
After introductory chapters on 
simple harmonic oscillations and 
conservative systems with two or 
more degrees of freedom, the new 
concept is explained for simple non- 
conservative systems with one or 
several degrees of freedom, and 
illustrated by some _ elementary 
examples of unstable mechanical 
systems with two degrees of freedom. 
Professor Rocard then applies his 
results to three important practical 
cases: first, the directional stability 
of motor cars; second, the instability 
of suspension bridges under wind, 
and analysing in this chapter the 
spectacular example of the Tacoma 
Narrows bridge; and third, the 
critical fluttering speeds of aircraft 
wings and longitudinal stability of 
aircraft. The treatment is, naturally, 
mathematical but it proceeds lucidly 
and straightforwardly from simple 
concepts to the advanced treatment 
required in application. The text 
contains interesting historical notes 
and items of practical observation, 
and is very readable—a quality no 
doubt due very largely in_ the 
English edition to the translator, 
Mr. M. L. Meyer of the University 
of Sheffield. 


Applied Analysis. By Cornelius 
Lanczos. London, 1957; Sir Isaac 
Pitman & Sons Limited. 55/— net 
(by post 56/6). 539 pp. 54 * 84 in. 


The engineer uses a good deal of 
applied or practical mathematics; 
that is, methods taken from pure 
mathematics and applied to his 
particular problems, often with a 
hardly mathematical nomenclature 
but one suited to the terminology of 
engineering. One thing the engineer 
realises with experience is the need 
to understand and keep in mind the 
theories and assumptions upon 
which his methods are based. With 
his mathematics, however, he 
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seldom has any links with the parts 
of the subject adjacent or relevant 


to the particular parts he uses. 
Professor Lanczos does much in this 
book to provide this wider basis for 
the work of the engineer without, 
however, involving it in a matrix of 
the abstract. His is a philosophical 
and strictly theoretical approach to 
the numerical solution of problems, 
while providing the means for 
developing an appreciation of, and 
ability to use, a few powerful 
fundamental principles. For a brief 
example the beginning of the book 
can be cited, where some 40 pages 
are devoted to the pencil and paper 
work used in solving polynomial 
algebraic equations, for example by 
using figures on a strip of paper. 


books 


Each chapter is prefaced by a 
historical note and this seems to add 
something to the subject matter, as 
though it emphasized its reality. In 
addition to the chapter on algebraic 
equations already mentioned, the 
book treats of matrices and eigen- 
value problems, large scale linear 
systems, harmonic analysis, data 
analysis, quadrature methods, and 
power expansion. Professor 
Lanczos was at one time a collabo- 
rator with Einstein. In recent years 
he has given his attention to 
mathematical analysis in relation to 
physics and engineering and in this 
book he gives the results of his 
study in the form of a valuable 
reference medium for practical 
mathematical methods. 








Centrifugal and Axial Flow Pumps. 
By A. J. Stepanoff. New York, 
1957; John Wiley & Sons Inc. 
London; Chapman & Hall 
Limited. 96/— net (by post 97/9). 
462 pp. 53 *< 9 in. 

Industrial development in the 
past decade has demanded higher 
duty and extended application in 
pumps of most kinds. The specialist 
engineer concerned with pump 
design and application has therefore 
to take more factors into account 
and, as might be expected in a 
complete work such as that under 
notice, the second edition shows a 
good deal of amplification. The 
theoretical treatment is ample and 
apposite; i.e. it is devoted to pump 
theory and is not overloaded with 
general hydraulics. 
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The procedure of design is treated 
with regard to method as well as 
principle and there is much useful 
discussion of special problems which 
will be welcomed by engineers who 
come up against unusual circum- 
stances—not such a rare thing today. 
In addition there are chapters on 
shaft design for critical speeds, 
water hammer, and on centrifugal- 
jet pump water systems. 


Solution of Problems in Strength of 
Materials. By S. A. Urry. London, 
1957; Sir Isaac Pitman & Sons 
Limited. 20/— net (by post 20/10). 
406 pp. 43 * 73 in. 

Each of the sixteen chapters in 
this book contains fully worked 
problems in a branch of the subject, 
from simple stress and strain to 
complex stresses and the theories of 
failure. Treated in this way are 
shearing forces, bending moments, 
longitudinal and shear stresses in 
beams and deflexion of beams, 
torsion of shafts, propped and 
encastré beams and_ cantilevers, 
struts, thin and thick shells, and 
springs. There is also a chapter on 
principal strains and the elastic 
constants, and appendices deal with 
the analysis of experimental results, 
and moments of area. Two test 
papers are also included. In addition 
to the problems each chapter is 
introduced by clear and concise 
instruction on its subject. 


Manufacturing Processes. By Myron 
L. Begeman. New York, 1957; 
John Wiley & Sons Inc. London; 
Chapman & Hall Limited. 64/- 
net (by post 65/9). 612 pp. 5} * 
9 in. 

From the foundry to the machine 
shop there is a multitude of pro- 
cesses for the making, forming and 
fashioning of metal. These involve 
a great variety of equipment and 
many methods. The full story is 
nothing short of encyclopaedic in 
scale, but it has to be told at various 
lengths, mainly for the use of 
students, and the book under notice 
is one such text. It appears now in a 
fourth edition and shows much 
revision. In particular it has been 
brought up to date with the 
inclusion of descriptions of electro- 
forming, metal coating, electro-spark 
machining, ultrasonic machining, 
chemical milling, and automation. 
The new edition is also different in 
another respect, it is less descriptive 
than previous editions and more 
attention is given to principles and 
materials. It is well illustrated, 
mostly by line diagrams. 
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Engineering Precision Measure- 
ments. By A. W. Judge. London, 
1957; Chapman & Hall Limited. 
65/— net (by post 66/6). 447 pp. 
5} * 8tin. 

Quite apart from its technical 
notes on principles and methods, 
this book is particularly useful in 
its very extensive collection of 
descriptions and _ illustrations of 
measuring instruments of all kinds, 
from the simple vernier to the elabo- 
rate optical projector. The equip- 
ment covers linear, internal and 
screw thread measurement, the 
measurement of angles, straightness, 
flatness and alignment, and the 
measurement of surface finish. There 
are also chapters on limits and fits, 
slip gauges, interferometry, and 
automatic gauging and work sizing. 
The book is the third revised edition. 


Railways and Steel——A United 
Nations report of this title (H.M. 
Stationery Office, 4/6 net) is the 
third of a series devoted to the 
examination of the economic aspects 
of trends in the production and con- 
sumption of important _ steel 
products. At present, part of the 
capacity that would normally be 
used to roll rails appears to be used 
for other purposes, and in the rolling 
stock industry also a proportion of 
capacity remains unused. The 
report examines the supply of rail- 
way material and rolling stock, 
discusses some of the major factors 
affecting the present and future 
demand for steel by the railways, 
presents and discusses data on the 
estimated future consumptic of 
steel by the railways, examines 
export prospects, and sums up the 
situation so far as the steel industry 
is concerned. The conclusion seems 
to be that in a world of expanding 
steel demand the requirements of 
the railways are likely to remain 
static. 


BISRA Survey.—The 1957 edition 
of the BISRA Survey reflects the 
current interest in process control 
and automation. Progress has been 
made in forge mechanization and a 
new system of translator control for 
primary mills has been pioneered. 
A new system for the measurement 
of rolled rods, forgings, etc., at red 
heat employs optical principles. A 
novel approach to blast furnace 
design is the replacement of the 
refractory lining by the charge itself, 
trapped on annular shelves on the 
walls and forming a static and 
impervious lining. The survey is 
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issued by The British Iron and Steel 
Research Association, 11 Park Lane, 
London WI. 


Electricity in Europe.—A report of 
Project No. 350 published by The 
European Productivity Agency of 
O.E.E.C. gives a general idea, as 
seen through the eyes of the 
members of an Anglo-American 
mission, of the results achieved in 
Europe during the last few years in 
the production, transmission and 
distribution of electricity. The 
mission seems to have been favour- 
ably impressed and their recommen- 
dations are mostly for international 
co-operation in the interests of 
economy. The report gives brief 
illustrated studies of each country 
and contains some _ statistical 
tables on capacity, production, and 
hydro-resources. The report is 
available from H.M. Stationery 
Office, price 9/— net. 


The Collapse Method of Design as 
Applied to Single-bay Fixed-base 
Portals.—The basis of collapse 
design, as applied to any rigid 
frame structure, is the determination 
of the sections for the several 
members in the structure so that, 
under the factored working load, 
plastic hinges would develop in such 
numbers and in such positions as to 
cause the whole or part of the 
structure to collapse as a hinged 
mechanism. Technical Publication 
No. 11 newly issued by the British 
Constructional Steelworks Associa- 
tion deals with the method as 
applied to single-base portals of 
both the rectangular and fixed base 
types. Four worked examples 
explain the practical design pro- 
cedure. The publication, which has 
been written by Mr. F. A. Partridge, 
is available price 2/6 from the 
association at 94/98 Petty France, 
London SWI. 


Economic Applications of Atomic 
Energy.—A United Nations report 
of this title (H.M. Stationery Office, 
3/6 net) discusses the role of nuclear 
energy as a source of electric power, 
examines its economic aspects and 
treats also of industrial uses of 
radioactive materials and radiation 
and the potential contribution of 
atomic energy to development in 
agriculture and related industries. 
The report is based on answers to a 
questionnaire sent to countries where 
nuclear work has been done. The 
text of the questionnaire and the 
replies are reproduced in the report, 
which also contains some instructive 
annexes (or appendices). 
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Institute of Fuel Handbook.—The 
new edition of this annual publica- 
tion sets out the origin, history and 
objects of the institute, gives 
regulations for admission and 
particulars of membership and 
examination requirements. Informa- 
tion is also included on careers in 
fuel technology. There are full lists 
of officers and members. The 
address of the institute is 18 
Devonshire Street, Portland Place, 
London WI. 


The Management of Design.—This 
is a report on the International 
Design Congress held in London in 
September last by the Council of 
Industrial Design, and is a digest of 
the views expressed by more than 
thirty principal speakers from this 
country and abroad. Three principles 
adopted are: responsibility at or 
very near board level; equal footing 
with er.gineers, researchers, salesmen 
and other specialists; and _ that 
design should include publicity and 
auxiliary services. The report deals 
with the implementing of a design 
policy, the role of the designer, and 
implications for mangement. The 
report is available, price 3/6 (4/- 
post free) from the Council of 
Industrial Design, 28 Haymarket, 
London SWI. 


Maps for Engineers.—E n gineers 
concerned with exports have a 
constant use for an atlas, and often 
for larger scale maps of particular 
areas. A useful source of informa- 
tion on available maps is_ the 
bulletin, revised every year, issued 
by Edward Stanford Limited. Copies 
are available free on request to the 
firm at 12-14 Long Acre, London 
wc2. 





New Standard 


Cotton belting ducks (B.S. 1069: 

1957). Price 4/-. 

This second edition of B.S. 1069 
adds two standard constructions to 
the range of cotton belting ducks 
specified in the first edition. 

The cotton ducks specified have 
been described in terms of a 42 in. 
nominal width, the range including 
28, 32, 36 and 42 0z soft types and 
31 and 3340z hard types. General 
requirements, constructional particu- 
lars, tensile strengths and elongations 
are specified, as are methods of test 
for assessing compliance with the 
standard. 


British Standards Institution, 2 Park Street, 
London W1, 
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HIGH SPEED STEEL 


James 


‘Eclipse’ hacksaw blades and other 


Neill 


& Co. 


Lord of the jungle — renowned for his memory and his long life — 
the elephant is also known as a strong conscientious worker in the teak 


plantations. He is trained to carry gigantic logs and he works nobly and 


tirelessly for the benefit of man. Long life under arduous conditions 


is an attribute shared by Eclipse high speed steel hacksaw blades. 


tools are manufactured by 
(Sheffield) Ltd and are obtainable from all tool distributors 
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Personal 

Vice-Admiral Sir Frank Mason, K.C.B., 
following his recent retirement as Engineer- 
in-Chief of the Fleet, has accepted a 
position as consultant to the management 
of Metropolitan-Vickers Electrical Com- 
pany Limited. 

Mr. H. B. Gough, Assoc.I.E.E., M.S. 
X-Ray T., has been appointed sales 
manager, scientific apparatus and X-ray 
departments. Mr. W. J. Brown, B.Sc., 
A.M.LE.E., continues as assistant sales 
manager of the department (in Manchester), 
and Mr. G. F. Gribbin, B.Sc., A.M.LE.E., 
is appointed assistant sales manager, X-ray 
department (in London). These appoint- 
ments follow the recent retirement of 
Mr. J. W. Buckley, formerly sales manager, 
scientific apparatus department. On the 
manufacturing side Mr. R. S. Clark, 
A.M.I.Mech.E., A.M.I.Prod.E., is ap- 
pointed superintendent, scientific apparatus 
department, Barton Dock Road Works. 
METROPOLITAN - VICKERS ELECTRICAL 
Export Company Limited announces the 
appointment of Mr. W. A. Hardman as 
manager, Eastern Division, in succession 
to the late Mr. R. V. D. Kirby. Mr. Hard- 
man joined Metropolitan-Vickers in 1927 
as an apprentice, and received his technical 
education at the Manchester College of 
Technology. In his work with the Export 
Company he has travelled extensively in 
India, Pakistan, Ceylon, Iraq and Iran. 


Mr. Ronald C. Francis and Mr. Alan G. 
Petit have been appointed safety officers for 
British Oxygen Gases Limited (Equipment 
Division) and British Oxygen Engineering 
Limited, respectively. Mr. Francis was 
formerly Assistant Safety Officer of Rolls 
Royce Limited at Derby, and Mr. Petit was 
formerly H.M. Inspector of Factories for 
the Ministry of Labour and National 
Service at Dagenham. 


Mr. Langton Highton, J.P., managing 
director of Workington Iron and Steel 
Company, a branch of The United Steel 
Companies, Limited, has just relinquished 
this position on completion of 47 years’ 
service. Mr. Highton continues to be a 
director of United Steel and of its associated 
companies in Cumberland. Mr. T. S. 
Kilpatrick, director and deputy general 
manager at Workington, has now been 
appointed director and general manager. 
Mr. D. R. Wattleworth, O.B.E., has retired 
as director and general works manager 
after 50 years’ service and has been succeeded 
as general works manager by Mr. T. 
Sanderson, former assistant general works 
manager. Mr. H. Darnell has been appointed 
chief engineer in succession to Mr. G. F. 
Strang, who has left the company to take 
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up another appointment. Mr. Darnell went 
to Workington in 1953 as electrical engineer 
and was later appointed assistant chief 
engineer. 


Mr. F. W. Jory recently joined the staff of 
Kerry’s (Ultrasonics) Limited, in the 
capacity of sales engineer. Mr. Jory was 
previously with Mullard Limited. Based at 
the Kerry Group sales office, Warton Road, 
London, E.15, Mr. Jory is ready to advise 
all manufacturers who are considering the 
incorporation of ultrasonic plant into their 
production arrangements. 


AERO RESEARCH’ LIMITED, Duxford, 
Cambridge, and Ciba Limited, Horsham, 
announce that Air Commodore Sir Arthur 
Vere Harvey, C.B.E., M.P., has accepted 
the chairmanship of the boards of directors 
of these two companies. In this appointment 
he succeeds Sir Raymond Needham, Q.C., 
who has been chairman since 1947 and 
remains a director of both companies. 


Mr. Fred Hamer, chief engineer, and Mr. 
Ansill H. Smith, works superintendent, 
have recently been appointed directors of 
Ashworth & Parker Limited, Riverside 
Works, Bury, Lancashire. They have both 
been connected with the firm since 1918. 


Sir Charles J. Mole, K.B.E., M.V.O., 
F.R.LB.A., Director General of Works in 
the Ministry of Works, will retire from the 
public service on February 28th, 1958. 


WILLIAM BEARDMORE & COMPANY LIMITED, 
recently announced that Captain Q. H. 
Paterson, D.S.C., R.N., M.I.Mech.E., has 
resigned as joint managing director but 
continues as a director of the company in 
an executive capacity. Mr. P. M. Thomas, 
D.S.O., T.D., B.A.(Cantab.) formerly joint 
managing director, has been appointed sole 
managing director of the company. 


Vokes LIMITED (ENGINEERS) announce that 
Mr. D. F. Ringe, formerly chief designer, 
has been appointed general manager and 
Mr. K. D. Miulcaster, formerly chief 
draughtsman, has been appointed to the 
position of chief designer. 


Mr. H. P. Potts, M.I.Mech.E., has joined 
the board of directors of The Colchester 
Machinery Corporation Limited, of 
Toronto, Montreal and Vancouver, which 
is associated with the Colchester Lathe 
Company Limited of Colchester, Essex. 
Both are members of the 600 Group. 


Dr. W. P. Mansfield, A.K.C., Ph.D., 
B.Sc.(Hons.), has been appointed director 
of research of the British Internal Com- 
bustion Engine Research Association with 
effect from March 1, 1958. He is to succeed 
the first director of the Research Associa- 
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tion, Engineer Rear-Admiral D. J. Hoare, 
C.B., M.I.Mech.E., who is retiring. 


Mr. Brian Arthur Gomm, F. Perkins 
Limited’s assistant liaison executive in 
India, has been appointed general manager 
of F. Perkins (S.A.) (Pty) Limited, Johannes- 
burg, the Peterborough company’s South 
African subsidiary. He succeeds Mr. 
Norman Radley, director and general 
manager, who is leaving the company. 


ACHESON INDUSTRIES (EUROPE) LIMITED 
announce that Mr. S. Mackenzie-Owen has 
been appointed Unit Manager of Acheson 
Colloiden N.V., Scheemda, Netherlands. 


Obituary 
WE regret to record the death of Mr. Frank 
S. Allen, M.I.Prod.E., works director of 
E. K. Cole Limited and a director of 
Ediswan-Ekco (Aust.) Pty Limited, Egen 
Electric Limited, Ekco Electronics Limited 
and The National Ekco Radio and En- 
gineering Company Limited (India). 
Mr. Allen, who was 56 years old, joined 
E. K. Cole Limited in 1941 as assistant 
works manager and four years later was 
appointed general works manager, radio 
division. He was largely responsible for the 
change-over from war to peace production 
of Ekco factories. 


WE regret to record the death of Mr. B. H. 
Waller, chief purchasing officer of Hunting 
Percival Aircraft Limited, at the age of 59. 
After many years in the aircraft division of 
Boulton and Paul Limited, Mr. Waller in 
1938 joined the then Percival Aircraft 
Company as chief buyer. He was a founder 
member of the Beds. and Herts. branch of 
the Purchasing Officers’ Association. 


Addresses 


THE HOFFMANN MANUFACTURING COMPANY 
Limited, have opened a new stockroom at 
127 Bath Road, Slough where an extensive 
range of Hoffmann ball and roller bearings 
is carried. The telephone nymber is Slough 
22351. 


To make available improved services for 
users of E.S.C. engineers’ cutting tools in 
the London area, English Steel Tool 
Corporation Limited, Openshaw, Man- 
chester (a wholly owned subsidiary of 
English Steel Corporation, Limited, 
Sheffield) have recently opened new premises 
at 167 Dukes Road, Acton, London, W.3. 
Telephone: ACORN 5602-3. An extensive 
range of cutting tools to meet even the 
most urgent requirements is being carried. 
C. C. WAKEFIELD & Company LIMITED 
have established a permanent display of 
lubrication equipment at their new London 
showroom in Grosvenor Street, W.1. 
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SAFETY 


with Instant Access 
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‘Harco’ Machinery Guards are accurately designed 
to afford complete protection without interfering 
with the efficient operation of machinery, and are 
substantially constructed to withstand vibration 
and rough treatment. Full provision is made for 
authorised access for maintenance purposes, and all 

uards fully conform to Factory Act requirements. 
Ask for List MW 996. 


‘HARCO’ 
Machinery Guards 


IN WIREWORK OR SHEET METAL 








G. A. HARVEY & CO. (LONDON) LTD. 


WOOLWICH ROAD, LONDON, S.E.7 
Telephone: GREenwich 3232 (22 lines) 
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INDUSTRIAL MACHINERY COMPANY LIMITED 
have opened a new 30,000 sq ft plant at 
69-85 Tabernacle Street, London, E.C.2. 
The company’s subsidiary of American 
Machine & Foundry Company, New York, 
are major suppliers of tobacco processing 
equipment. 


25 Club 

THE inaugural dinner of the James Neill & 
Company (Sheffield) Limited 25 Club was 
held recently when the chairman (Col. F. A. 
Neill) and directors entertained 72 em- 
ployees, all recipients of gold watches 
marking the completion of 25 years’ service. 


Fairey’s Join 

Atomic Power Group 

For many years the manufacturing re- 
sources of The Fairey Aviation Company 
Limited have been engaged on a variety of 
aspects of atomic energy development and 
extensive contracts have been undertaken 
for the United Kingdom Atomic Energy 
Authority. Arrangements have now been 
made between The Fairey Aviation Com- 
pany Limited and Atomic Power Con- 
structions Limited whereby The Fairey 
Aviation Company becomes a full member 
of the fifth Atomic Group, which was 
formed early in 1957 by agreement with the 
U.K.A.E.A. The chairman and managing 
director of The Fairey Aviation Company 
has joined the Board of Atomic Power 
Construction Limited and the latter com- 
pany now includes as members: Crompton 
Parkinson Limited, International Com- 
bustion (Holdings) Limited, Nuclear Civil 
Constructors, and Richardsons, Westgarth 
and Company Limited. 


Bill Switchgear Agents 
New South African agents have been 
appointed for Bill Switchgear Limited 
as follows: Transvaal, Natal, Orange 
Free State, Bechuanaland and Basutoland: 
Mr. L. Safro, The Utility Sales 
Corporation, 21 Vanguard House, 
Johannesburg. Cape Province and South 
West Africa: Mr. R. B. Matthews, 25 
South West House, Greenmarket Square, 
Cape Town. 


Midlands Agents for 
Mobil Oils 


CHARRINGTON, GARDNER, LOCKET AND 
Company Limited, a company which has 
been distributing fuel for over 200 years, 
have been entrusted by Mobil Oil Company 
Limited with the sale and distribution of 
the Mobil fuel oils in the counties of Derby- 
shire, Leicestershire, Rutland, Shropshire, 
Staffordshire, Warwickshire and Worcester- 
shire. Charringtons have established a 
sales office at Beaufort House, Newhall 
Street, Birmingham. They have, for the 
past five years, been marketing these 
products in 16 counties in Southern 


The new Metalastik Research 
Centre and Administrative 
block now in course of 
construction. 


At the formation of the John 
Bull group in 1955, when John 
Bull Rubber Company 
Limited, of Leicester, 
merged with Metalastik 
Limited and Precision Rubber 
Limited, there was instituted 
a loxg programme of re- 
building and additions to 
plant and equipment. The 
picture below shows the main 
Jobn Bull factory and offices 
at Leicester. 





England including London, the Home 
Counties and East Anglia. 


Oil Recovery Equipment 


Liqguip Systems LimiTep of Norwich 
Union House, Wellesley Road, Croydon, 
have signed an agreement with Schlegel 
Bros. of Stuttgart for the exclusive selling 
agency in United Kingdom and Eire of 
their waste oil re-refining and waste oil 
filtering plants. This agreement allows 
also for the sale of these products in the 
British Commonwealth and other countries. 


Centenary Luncheon 


Last year W. N. Baines & Company 
Limited of Rotherham celebrated its 
centenary, and a luncheon was held for 
all employees. The harmonious relations 
between employers and staff was testified 
by the length of service in the company 
achieved by many present. One employee, 
Mr. W. N. Fletcher, has 67 years’ service 
to his credit and at the age of 81 it is said, 
has no thought of retiring. The early days 
of steam proved busy days for the modest 
Glasgow business begun by William 
Newbould Baines, and today the Victor 
valve and the asbestos packed cock are 
evident wherever steam power is used. The 
company moved headquarters to Rother- 
ham in 1875 and in 1949 entered the Bell’s 
Asbestos and Engineering Group. Modern 
equipment and production methods which 
are a feature of the company’s progress 
still allow scope for the older hand crafts- 
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manship, which has been blended skilfully 
into present day line production systems. 


Solartron Expansion 


THE first stage of a production expansion 
programme for The Solartron Electronic 
Group Limited, estimated to cost £1,250,000 
has begun at Tower Hill, Farnborough. The 
whole programme will take approximately 
five years. Construction is by Taylor 
Woodrow Construction Limited, using 
Arcon Monitor roofing, and a new type of 
clad walling designed by Raglan Squire & 
Partners, Hobart Place, London SWI. 


Northern Ireland 


Development 

UNperR the Northern Ireland Development 
Council one of the new ‘“‘advance”’ factories 
at present under construction on the 
Carnmoney Estate near Belfast is to be 
occupied by a new subsidiary company of 
Reliance-Clifton Cables and Industrial 
Products Limited of Leyton, London. The 
new company-swill be known as Belfast 
Cables Limited, and will be initially equipped 
to manufacture plastic covered cables for 
Great Britain and overseas. The company 
plans later to extend its range of products. 
The Carnmoney factory is to be enlarged 
from its original size to provide 20,000 
sq ft production area (32,000 sq ft in all) with 
additional open storage space. The site of 
over 24 acres allows for further expansion. 
It is hoped to start production in March or 
April of next year. In the first phase of 
development employment will be given to 
about 100 workers, including more than 
75 men. 


A factory of 73,000 sq ft on the Carnmoney 
Estate has already been let to Light Alloy 
Construction Limited, and is expected to 
begin production early in 1958. Two more 
“advance” factories of 70,000 and 18,000 
sq ft respectively are under construction. 
In addition, space is available on the estate 
upon which other factories of various sizes 
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More efficient than steel or cast pipes— 


USE GOODYEAR DIVERSIP 


to conduct 
chemicals or 
highly abrasive 
materials 


GOODYEAR DIVERSIPIPE is widely used instead of 


steel or cast pipes to conduct chemicals or highly abrasive 
materials. The flexibility of Goodyear Diversipipe 
enables it to automatically align itself with the equipment 
to which it is connected, to form its own expansion joint 
and to reduce maintenance by lessening the effect of 


water hammer. 


Under corrosive and abrasive conditions it lasts longer 
than metal pipe, it’s easy and quick to install, and it’s 


light in weight. 


Goodyear Diversipipe, which can be supplied with 
full face flanged ends (described on right) has a 
wide field of application. Its resistance to chemical 
action makes it applicable to the many branches of the 
chemical, bleaching, gas and coke by-product industries, 
refineries, salt works, fertilizer factories, tanneries and 
the like. 


FIT DIVERSIPIPE BY 












THREE MAIN FEATURES 


i Smooth, uniform bore which gives 
maximum flow capacity. 


2 Reinforcement of hand-built 
wrapped plies of heavy fabric with 
a helix of round steel wire. 


3 Cover compounded for long life and 
resistance to sun and weather. 





! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i. 


FULL FACE FLANGED END 


Built onto Diversipipe by method 
which ensures great strength. 
Adjustable to distribute wear 
on Diversipipe — further 
increasing its long life. 
There are no metal parts 
exposed to abrasives or 
corrosives. For pressures 
of 150 and 250 P.s.1. 
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GOODFYEAR 


INDUSTRIAL HOSE - TRANSMISSION BELTING - V-BELTS - CONVEYOR BELTING 


THE GOODYEAR TYRE AND RUBBER COMPANY (GREAT BRITAIN) LIMITED - WOLVERHAMPTON ~- ENGLAND 
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up to 30,000 sq ft will be erected, each with 
room for 100% expansion. 


Contracts and 


Work in Progress 

FERRANTI LimiTED, Hollinwood—Contract 
valued at $3,925,250 from the Power 
Authority of New York State, U.S.A., for 
13 generator transformers, believed to be 
the largest contract so far awarded to a 
British firm by the U.S.A. 


BRITISH INSULATED CALLENDER’S CABLES 
Limited.—Contract from the Auckland 
Electric-Power Board, New Zealand 
(through BICC’s N.Z. agents—the National 
Electrical & Engineering Company Limited, 
Wellington)—for 22,500 yds of 110kV 
three-core impregnated pressure cable. 
Valued at £186,000, the cable will be 
manufactured in the Erith works of 
BICC at Belvedere, Kent. 


J. & H. McLaren Limitep, Leeds.— 
Several orders for their latest LE range of 
diesel engines from the Far East—these 
include a trailer mounted 96kW generator 
set for Pahang Consolidated Company 
Limited, an LE6 180 hp engine developing 
1800 rpm and LE6 developing 175 bhp at 
1750 rpm, powering a fire pumping set 
on a Malayan railways screwmotor tug. 
A further order is for engines for three 
vessels under construction at Kowloon. 
From Norway, a regular market for 
McLarens, a further order for a LE4 marine 
auxiliary for use in a new workshop repair 
tug for P. Hoivolds mer Verksted, 
Kristiansand, and a PD4 air-cooled marine 
engine to power a steel logging vessel. 
SANDERS & ForSTER LIMITED, Barking, 
Essex.—Order for two 75 ft span standard 
buildings to provide extensions to the 
exhibition hall at Belle Vue, Manchester, 
giving additional floor area of approxi- 
mately 66,750sq ft. (This is one of the 
Chamberlain group of companies.) 


F. Perkins Limitep, Peterborough.—Four 
figure order for diesel engines from Gebr 
Claas Maschinenfabrik, of Harsewinkel i 
W., West Germany. 


NATIONAL FREE PISTON POWER LIMITED (a 
newly formed company of the Brush 
group).—Contract from the Zinc Corpora- 
tion Limited for a free-piston turbo-air 
compressor plant for installation at Broken 
Hill, Australia. 

METROPOLITAN-VICKERS ELECTRICAL 
Company Limited.—Order for equipment 
worth £70,000 for London Hydraulic Power 
Company, for the electrification of the 
Rotherhithe steam-operated pumping 
station, comprising 14 ac and dc motors, 
two Ward-Leonard sets, control gear, 
switchgear and transformers. Similar equip- 
ment worth £15,000 is being supplied for 
the company’s City Road pumping station. 
WILD-BARFIELD ELECTRIC FURNACES 
Limited, Watford, Herts.—600 |b Vacuum 


induction melting furnace for William 
Jessop & Sons Limited of Sheffield. The 
vacuum furnace will be built in this 
country to the proven design of NRC 
Equipment Corporation of Boston, Mass. 

A.H.F. installation for automobile 
factory in Yugoslavia now being completed. 

40 kW high frequency induction heating 
generator for Russia through Machino- 
import, Moscow. Also a model HTPS high 
temperature furnace. 





MOBILE INSTRUMENT  EXHIBITION.—The 
interior of an exhibition coach fitted out to display 
instruments made by George Kent Limited. Commander 
and Multelec instruments are included together with 
meters of various kinds. There is a small furnace for 
use with temperature recording instruments. Most 
Western and Central European countries will be 
visited. 


Neoprene Distribution 
MODIFICATIONS in the arrangements under 
which Durham Raw Materials Limited, 
London, have been the sole distributors of 
neoprene in the United Kingdom, are 
announced by this company and by E. I. 
Du Pont de Nemours & Company Inc., of 
Wilmington, Delaware. The Du Pont 
Company (United Kingdom, Limited, 
with offices at 5 Charles II Street, 
London SWI, has been formed to manu- 
facture and sell neoprene in the United 
Kingdom and European markets. This 
company is a wholly owned subsidiary of 
Messrs. E. I. Du Pont de Nemours & Com- 
pany, Inc., and sales for neoprene will be 
made in the name of Du Pont Company 
(United Kingdom) Limited, and Durham 
Raw Materials Limited will act as sales 
agents. Accordingly Durham Raw 
Materials Limited have surrendered the 
agency and Du Pont Company (United 
Kingdom) Limited will assume full control 
of all neoprene sales. 


Course on Engineering 


Aspects of Lubrication 

LIMITED to 30 students, a new post- 
graduate full-time course of 28 lectures on 
“Engineering Aspects of Lubrication” 
will be held in the Mechanical Engineer- 
ing Department of City and Guilds 
College in Exhibition Road, South 
Kensington, London SW7. The lectures 
will be given from Monday, January 27 
to Friday, February 14, and the fee is 
25 guineas. Application should be made 
to the Deputy Registrar at the College. 
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Challenger Tractors 
CENTRALIZATION of the Marshall / Fowler 
sales organization at Gainsborough, is 
now in operation. Industrial retail sales 
will continue to be handled through the 
company’s concessionaires for the United 
Kingdom, Thos W. Ward Limited, and 
agricultural retail sales through County 
agricultural distributors. 


American Samples 


Services Division 

MADISON TRADING COMPANY INC. has 
formed a new division to be known as 
Samples Services Division with offices 
at No. 274 Madison Avenue, New York 
City. The function of this division will 
be to aid foreign manufacturers and 
technicians in procuring _ technical 
information about and samples of 
American products. 


3M Company in 

Gt. Britain 

LONG service awards were presented 
recently by the Minnesota Mining and 
Manufacturing Company Limited at a 
ceremony held in Birmingham. The 
company’s factory at Gorseinon has been 
extended and new administrative and 
sales headquarters at Wigmore Street, 
London, will replace existing offices. 


Electronic Instruments 
Agency 


WINSTON ELECTRONICS LIMITED, Shepper- 
ton, Middlesex, have been appointed sole 
United Kingdom agents for a number of 
industrial electronic control instruments 
manufactured by Beckman Instruments, 
G.m.b.H., Munich, Germany, and 
Beckman Instruments, Inc., Fullerton, 
California, U.S.A. 


Acquisition of Industrial 


Locomotive Builders 
INTERNATIONAL COMBUSTION (HOLDINGS) 
Limited, has acquired The Clayton 
Equipment Company Limited, of 138 
Borough High Sreet, SE1, manufacturers 
of diesel-electric, electric battery and 
electric trolley locomotives and also 
cement making plant by the vertical kiln 
process. Mr. S. R. Devlin, founder of 
the business, continues as managing 
director. 


Belgian Agents 

La THERMO-TECHNIQUE S.P.R.L., of 52, 
Avenue De L’Hippodrome, Brussels, are 
now sole representatives for Belgium for 
The Magnetic Equipment Company 
Limited, Lake Works, Portchester, Hants. 
Adequate stocks of standard equipment and 
a complete range of spares for all equip- 
ment installed in Belgium will be carried. 
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RAWLPLUG FIXING DEVICES 


FOR SPEEDY FIXING IN ANY MATERIAL 


No more trouble or costly delay because the material was ‘difficult’! 
Whether it’s concrete or plastic, breeze or sheet metal, cavity 

brick or lath and plaster, there’s a Rawlplug Fixing Device that 
makes firm screw or bolt fixings quickly, easily and economically. 
The speedy answer to every fixing problem is one or other 

of the 21 different types of Rawliplug Fixing Devices. 

Write for illustrated brochure. 











Use the famous RAWLPLUG for 
neat, firm fixingsin brick, stone, 
etc. All sizes up to 3” diameter 
Coach Screws. Rawiplugs are 
waterproof and unaffected by 
climatic conditions. 
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Rawiplug WHITE BRONZE PLUGS 
are specially suitable when the 
fixing is subject to very high 
temperatures, such as the outer 
brick coverings of furnaces. Use 
also for under-water fixtures. 











For bolting down machines, use 
RAWLBOLTS, a dry fixing that 
grips by expansion. No cold 
Chiselling, no waiting for cement 
to harden. Sizes up to 1” bolt 
diameter. 











Use Rawliplug BOLT ANCHORS 
for bolting down in extremely 
wet or corrosive situations. 
Caulking completely seals 
the anchorage. Use also for 
anchoring Diesel Generators, 
Power Hammers, etc. 

















Screwed up from the front the 
amazing RAWLNUT forms its 
own rivet head behind the 
material—airtight, watertight, 
vibration-proof, squeak-proof ! 
For all thin or hollow materials. 
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For ceilings of lath and plaster, 
plasterboard, etc., use Rawiplug 
SPRING TOGGLES. The inserted 
Toggle springs open behind the 
material, spreading the load over 
a wide area. 
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Made by THE RAWLPLUG CO. LTD., CROMWELL ROAD, LONDON, 8.W.7 


eo FIXING D EVICES The World’s largest Manufacturers of Fixing Devices. 
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Hints for Steel Welders 

“How to Spot Weld Low Carbon 
Steel” is the title of a new bulletin, the 
first of a series to be published by Bates 
& Bates Limited, Blackburn Street, 
Garston, Liverpool 19. Recommenda- 
tions include spot weld dimensions, pitch 
of welds, minimum distances from plate 
edge, the size and loading of the 
electrode and welding current ratings 
for given thicknesses of plate. 


Waterless Handwashing Cabinets 


Designed to provide handwashing 
facilities for outdoor workers, or 
operatives in premises distant from 


normal washrooms, the Swarfega water- 
less washstation developed by Deb 
Chemical Proprietaries Limited, Belper, 
Derbyshire, is completely self-contained 
and requires no plumbing. The top of 
the cabinet carries the skin cleansing 
cream dispenser and two paper towel 
dispensers and the lower compartment 
contains a waste receptacle and storage 
space for towel supplies. 


Additions to Oscilloscope Range 

The introduction of two new oscillo- 
scopes is announced by Philips Electrical 
Limited, Century House, Shaftesbury 
Avenue, London WC2. 

GM 5666 is a d.c. coupled oscillo- 
scope which has been specifically 
designed for L.F. investigations in the 
mechanical chemical, biological and 
medical fields. 

GM 5662 incorporates a wide-band 
“Y” amplifier having a _ slow-falling 
frequency characteristic and an extremely 
versatile time base. It is, therefore, 
particularly suitable for the observation 
of pulse-type phenomena. 


High Speed Steels 

An_ alphabetical guide to typical 
applications of six high speed steels 
has been issued by Darwins Limited, 
Fitzwilliam Works, Sheffield. The 
approximate analyses are given together 
with notes on heat treatment and 
grinding procedure. 


Refractory Protective Coatings 

A new range of refractory protective 
coatings under the name of Coltrate 
R.P.C. is announced by Coltrate Limited, 
New Broad Street House, 35 New Broad 
Street, London EC2. 

Several types to deal with varying con- 
ditions are supplied in the dry powder 
form to be mixed with water and applied 
by brushing, spraying or trowelling. After 
application, the furnace is fired and the 
temperature steadily increased up to the 
point where vitrification is reached. 

The coating, }; to }in. thick after 
fusing, remains as a strong, continuous, 
monolithic lining that prevents cracking 
of the underlying refractories. The 
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coating also penetrates and seals the 
pores of the refractories, and forms a 
barrier to gases and binds loose particles 
and cracked portions. 

The complete range of Coltrate R.P.C. 
(glazed types) covers the following 
temperature ranges: Loglaze 1521—1500° 
to 2100°F. Midglaze 1823—1800° to 
2300° F. Higlaze 2230—2200° to 
3000° F. A non-vitreous type—Nonvit— 
is also available, which covers the com- 
plete temperature range from 50° to 
3500° F. 


Coiling Heavy and Medium Gauge Wire 
Completely redesigned automatic 


bobbin and transformer winders are 
illustrated in a bulletin GCH issued by 
Frank Whitelegg Limited, Sutton, 
Surrey. The machine model AGW has 
capacity for wire dia ‘128in. (10 swg) 
to -020in. (25swg), maximum coil dia 
19in. It is equipped with automatic 
wire layering facilities, this mechanism 
incorporating a friction drive giving 
infinite variation of traverse speed to 
suit any wire size between the maximum 
and minimum for the machine. 





Trade Literature 





The H.SW Mark III heavy gauge coil 
and transformer winding machine has 
also been redesigned to increase per- 
formance. The maximum _ conductor 
section is approximately *30sqin. and 
the maximum coil dia, using the bed 
extensions, is 24 in. 


Improved Knapsack Lubricator 

The portable Tecalemit Knapsack 
compressor, or grease pump, has been 
improved by the lengthening of the 
shoulder harness and waist belt which 
can now be worn by an operator wearing 
bulky protective clothing and working 
in arduous overseas climatic conditions. 
The harness is now lighter and more 
flexible and is made of webbing straps. 

The Knapsack compressor has a 
capacity of 91b of lubricant and is hand- 
operated, and engineered in knapsack 
form for self operation at heights for 
servicing large numbers of nipples on 
blast furnaces, pit heads, gas holders, 
overhead transport gear, etc., where it 
is essential for the operator to have both 
hands free for climbing. 

The equipment consists of a vertical 
lubricant container in the base of which 
is mounted a _ high pressure pump 
connected through linkage to a long 
curved lever which passes over the 
operator’s shoulder. The outlet  steel- 
cored rubber-covered hose, 5 ft long is 
fitted with a ball-jointed metallic flexible 
connexion terminating in a Tat hook-on 
connector. 
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Movement in Industry—Roller Conveyors 
and Pallet Trucks 


Movement in industry is the theme of 
two new lists issued by J. Collis & Sons 
Limited, Regent Square, Gray’s Inn 
Road, London WCIl, mechanical 
handling engineers. The first, List No. 
302 features their RolaVeyor, a gravity 
roller conveyor. The bearing assemblies 
are of numerous types according to 
loading duties, i.e. ultra light, light, 
medium, heavy, and extra heavy. An 
interesting variety of special roller frame 
sections illustrates the flexibility of the 
system, and how turn-overs, turntables 
and switches can be linked to form a 
comprehensive scheme. 

List No. 303 shows the use of the 
Collis truck and platform system in a 
variety of industries and the handling 
of all loads up to 10 ton. 


Rust-prevention for High-temperature Metal 
Work 


Glostack, a new high-temperature 
coating specially designed for the pro- 
tection from rust of steel chimney stacks, 
furnace doors and other steelwork 
subjected to high operational tempera- 
tures is announced by Corrosion Limited, 
16 Gloucester Place, London WI. 

Glostack, a metal coating in liquid 
form is brushed on to the cool surface. 
The coating article may be put back 
into service as soon as the coating is 
touch dry, which takes about 2 hours. 
It is claimed to withstand temperatures 
well over 800° F for long periods, and 
will remain stable and unharmed from 
normal atmospheric temperatures to the 
upper limit. 


The Londex Data Book 

Commemorating their coming of age 
Londex Limited, Anerley Works, 207 
Anerley Road, London SE20, have 
combined with a_ review of their 
organization a concise catalogue of their 
more standard products. Its four sections 
include an extensive selection of relays, 
photo-electric equipment, counters and 
timers and fluid and _ gas_ control 
equipment. 


Tidal Sluice Gates 

Some interesting folders have been 
issued by Ismailia Valve Company, 17 
Victoria Street, London SWI, on the 
subject of tidal sluices and reclaimed 
land protection. The trend of sluice 
gate design is briefly traced, from an 
early 13th century staunchion-socket 
tidal sluice gate once used on the 
Riccall Dam Clough, Yorks., to the 
latest hingless gates made by the 
company. 
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Your organisation, however efficient, needs the driving-power 


of up-to-the-minute technical knowledge. Let SMITH’S 


supply you with the books that you must have to keep you 


fully in touch with the newest engineering techniques and the 


latest advances in research and operational economy. 


@ Volumes not in stock can be obtained for you, and we shall be 
pleased to supply a list of standard works on any subject. 


W. H. SMITH & SON 


HEAD OFFICE : STRAND HOUSE, LONDON, W.C.2 


RANCHES THROUGHOUT 


ENGLAND AND WaAteés 


























Wm. Whitehouse 


AND CO. LTD. 





EMPIRE WORKS . BRUETON STREET . BIRMINGHAM 4 
Telephone: ASTon Cross 2451 Telegrams: “EMPIRE PHONE” BIRMINGHAM 


for the Engineering and Motor Trades suitable 
for heating and lubricating systems. 

Our designers and technicians are at your 
service in the development of new _ ideas. 
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Why not callin ourspecial representative? 
We are noted for the quality and range 
of standard brass work—a catalogue 
will be sent on request. 
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Boldon. Gordon Durham and Company 
Limited, Moor Lane, have received the 
contract for the erection of large area 
offices at Mill Lane, Whitburn, for the 
Durham Divisional Coal Board. Plans 
are by the Board’s Architects’ Department, 
24 The Side, Newcastle. 

Carlisle. British Railways intend spending 
£300,000 on the construction of a large 
marshalling yard north of Carlisle. 

John Laing and Sons, Dalston Road, 
have received the contract for the erection 
of a compressing station on the Durranhill 
Estate for British Oxygen Company 
Limited. 

Gateshead. A general haulage shed is to 
be built at Low Fell for British Road 
Services, Limited. The foundation work 
is being done by C. R. Price, Doncaster; 
steelwork contractors are the Kelvin 
Construction Company, Glasgow. 

Additions are being made to factory on 
Team Valley trading estate for Darlington 
Engineering Company Limited. The con- 
tractors are John Milne and Sons, Coats- 
worth Road, Gateshead. 

Elsworth Sykes and Partners, Ruskin 
Chambers, Scala Lane, Hull, are the 
architects for proposed distribution depot 
at Hawks Road for T. Robinson, Son and 
Company Limited. 

Hartlepool. Plans have been approved 
for additional floor space at the main 
factory of the Arosa Hosiery Manufacturing 
Company Limited. 

Newcastle-on-Tyne. T. F. Burns and 
Partners, 3 Ellison Place, have prepared 
plans for platers’ bays and assembly bays 
at the Walker Shipyard of Swan Hunter 
and Wigham Richardson Limited. 

R. N. Dodds and Sons, general engineers, 
are to erect a factory in Station Road, 
Walker. The work will be done by direct 
labour. 

Work has started on the first stage 
of a scheme for multi-storey garage, in 
Fenkle Street for A. Smart (Newcastle) 
Limited. The contractors are Sir Robert 
McAlpine and Sons, 81 Jesmond Road, 
Newcastle, and the architects are Broad- 
a Thompson and Wilson, Hillary Place, 


North Shields. Work has started on 
factory additions for Formica Limited. The 
contractors are John Laing and Sons, 
Dalston Road, Carlisle. The architects are 
Bedford and Partners, 41 New Bond Street, 
London, W1. 

South Shields. Plans have been approved 
for engineering work in Coronation Street 
for A. C. Ashton and Company Limited, 
brassfounders. 

Nembo Limited, Coronation Street, are 
also planning a workshop. 

Sunderland. Plans have been approved 
for the erection of heavy machinery and 
forging building at Pallion, for Sunderland 
Forge and Engineering Company Limited. 
The contractors are Brims and Company 
Limited, City Road, Newcastle-on-Tyne. 

Plans have been approved for office 
extensions at South Docks for Bartram and 
Sons, shipbuilders. The builders are J. 
Huntley and Son, Marion Street. 

J. M. Angus, 3 Gallowgate, Newcastle- 
on-Tyne is the architect for garage and 
offices at High Street West, for C. W. Wilson 
and Son Limited, glass merchants, etc. 

Tynemouth. Revised plans have been 
approved for a factory for Hodges Brown 
Limited. The architects are J. G. Cowe and 
Son, Claremont Chambers, Claremont 
Place, Newcastle-on-Tyne. 

Tyne Gangway Company, propose 
factory extensions at Northumberland 
Shipyard. 
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Wallsend. Factory additions are proposed 
for Commercial Plastics Limited, Stephen- 
son Street. The architects are H. and M. 
Gatoff, 51 Grainger Street, Newcastle-on- 
Tyne. 

Associated Lead Manufacturers, 
Crescent House, Newcastle-on-Tyne are to 
erect a research laboratory and have 
prepared their own plans. 

West Hartlepool. Works developments 
are proposed at the Central Shipyard and 
the Dockyard of William Gray and 
Company Limited, shipbuilders. The con- 
tractors for the work at the Central Ship- 
yard are John Proud Limited, York Road, 
West Hartlepool, while T. M. Stonehouse 
Limited, Osborne Road, West Hartlepool, 
are the contractors for the work at the 
Dockyard. 

Ayr. £15,000 is to be spent on extensions 
to the Scottish Stamping & Engineering 
Works, West Sanquhar Road. 

Banbridge. Houston & Beaumont, 9 
Market Street, Lurgan are the architects 
for extensions to the works of Down Shoes 
Limited for the Ministry of Commerce. 





New Factories 





Barrow-in-Furness. Gilbert & Kellett, 
engineers, are to make extensions to their 
factory in Flass Lane. 

Birmingham. Turner Bros. (Birmingham) 
Limited, Cleveland Street, Aston Cross, 
are to erect a new factory for the manu- 
facture of special purpose machines, jigs, 
tools, etc., at Cecil Street. 

Blackpool. Stargate Engineering Limited, 
Watson Road, are to extend their factory. 

Bolton. Extensions are to be made to 
Eagle Mill, Harris Street, for the Seamless 
Axminster Company Limited. 

Pure Asphalt Company (Bolton) Limited, 
are to make extensions to their works in 
Croft Lane. 

Bristol. A new factory is to be erected on 
the Brislington trading estate for Modern 
Engineering (Bristol) Limited, Emery 
Works, Emery Road. 

South Gloucester Tool & Engineering 
Company Limited, are to erect a new factory 
at Anthea Road, Fishponds trading estate. 

Camborne. Plans have been approved for 
extensions to the factory at Bridge for 
Mace Rainbow & Stone Limited, New 
Portreath Road, Portreath. 

Cheltenham. Extensions are to be made 
to the factory in Mead Road for Metal 
Details Limited. 

Chesterfield. The Clay Cross Engineering 
Company Limited, are to erect a light 
engineering factory at Alma Street South. 

Coventry. A new factory and offices are to 
be erected in Swan Lane for Mills & Rock- 
leys Limited, 21 Queens Road. The 
architects are J. B. & B. Y. Tetlow, 1 The 
Friary, Lichfield. 

Croydon. A new factory is to be built in 
King Henry’s Drive, Addington, for Siggs 
& Chapman Limited, Tithe Barn Works, 
Purley Way. 

London Engineers Pattern Company 
Limited, are to build a new factory at 
Marsh Way, Purley Way. 

Ealing. The factory of Richardson & 
Sheeres Limited, Walmgate Road, Perivale, 
is to be extended. 

Enfield. A new factory and offices are to 
be built in Alma Road for Enfield Tool 
Manufacturing Company Limited. 

Glasgow. Extensions are to be made to 
the factory of Mavor & Coulson Limited, 
47 Reden Street. 
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Hull. Extensions are to be made to the 
works in Reform Street for A. F. Snelling 
& Company. 

Leamington Spa. Extensions are to be 
made to the factory in Tachbrook Road 
for Henry Griffiths & Sons Limited. 

London. Willard Engineering Company, 
7 Willard Street, London SW8, are to 
erect a new factory at Linford Street. 

Extensions are to be made to the works in 
Chapel Road, London SE27, for Grayfil 
Machines Limited. 

The factory of J. Crosfield & Sons 
Limited, Cooks Road, Poplar, is to be 
extended. 

Maidenhead. Bowden, Bennett & Rule, 
Birch Cottage, Wiltshire Road, Crowthorne, 
are the architects for the new factory to 
be built for Ellay Tubes Limited, Cox 
Green Road. 

Manchester. The architects for the new 
factory to be built at Leestone Road, 
Northenden for Ajello Pianos Limited, 
Harper Road, Wythenshawe, are Young & 
Purves, 32 The Crescent, Salford. 

Nantwich. A new factory is to be erected 
at Worleston Road for Wilhall Engineering 
Company, Ludford Street, Crewe. 

Newport. Finlay Engineering Limited, 
are to extend their foundry near the 
Transporter Bridge. 

Radcliffe. Plans have been approved for 
extensions to the factory in Bury Road for 
General Engineering Company (Radcliffe) 
Limited. 

Rotherham. George Turton Platts & 
Company Limited, Wincobank, Sheffield, 
propose to erect three machine shops. 

Rothwell. Plans have been approved for 
extensions to the factory of T. Groocock & 
Company (Rothwell) Limited, Gordon 
Street. 

Scarborough. The factory of Brogden & 
Wilson Limited, Sussex Street, is to be 
extended. 

Sheffield. Horton & Davy Limited 
propose to build a new factory at Sorby 
and Hallcross Streets. 

Smethwick. Extensions are to be made to 
the factory in Rabone Lane for A. E. 
Griffiths (Smethwick) Limited. 

Wakefield. Extensions are to be made to 
the copper mill in Denby Dale Road for 
the Spencer Wire Company Limited. 

Watford. A new factory and offices 
are to be erected at Holywell Estate for 
Abrasive Blades Limited, 182 Rickmans- 
worth Road. 

Wolverhampton. The architects for the 
new factory and offices to be built for 
Ablow Industrial Plating Company Limited, 
Ablow Street are Jennings, Homer & 
Lynch, 3 Church Street, Brierley Hill. 

Glasgow, Queenslie. The Mine Safety 
Appliance Company Limited are to take 
over a second factory of approximately 
53,000 sq ft from Scottish Industrial Estates 
Limited in the Spring. This will allow an 
expansion of their production and range 
and will double their labour force. 

Glasgow, Dalmuir. Babcock and Wilcox 
Limited will gradually take over the Royal 
Ordnance Factory at Dalmuir between now 
and January, 1959. First work will be crane 
manufacture; atomic power plant and 
general engineering work will be added 
steadily. 

Dundee. Astral Equipment Limited are to 
extend by 60,000 sq ft to a total of 180,000 
sq ft. This new area will go into production 
by the end of 1958 and will mean an increase 
of the labour force to 600. New products, 
particularly a spin dryer, will supplement 
the refrigerator now produced. 
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Classified Advertisements 


Advertisements are inserted at the rate of 2/9d. per line, and should be sent to 


$1 King Street West, Manchester $8. 





Situations Vacant 








CANADA 


TURBINE DESIGN 
ENGINEER 


required by 

CANADIAN WESTINGHOUSE 

COMPANY LIMITED 

HAMILTON, ONTARIO 
For a challenging senior design 
position in the engineering depart- 
ment of the Motor and Generator 
Division. 
Qualifications 


Graduation from a_ recognized 
University. 


At least 5-10 years experience in 
Turbine Design. 


Conversant with all phases of steam 
power plant equipment and design. 


Benefits 


Top industrial salaries. 
Relocation assistance. 


Excellent welfare plan coverage. 


Please submit enquiries indicating 
interest to: 


Dept. C.W.C. 3, 

Canadian Department of Labour, 
61 Green Street, 

London WI. 








CHALLENGING executive position for 
Mechanical Engineer to control design 
and development of specialized machines 
for progressive vigorous company selling 
in world markets. Would interest 
designer with machine tool experience. 
Apply to Box No. 720, Dorland 
Advertising Ltd., 18-20 Regent Street, 
SWl. 





ENGINEER required by S.E. London 
Company to take working control of 
high speed automatic production line. 
Practical experience in the control or 
development of automatic machinery 
essential. Reply stating age, previous 
experience and present salary to Box No. 
RW2, “Mechanical World and Engineer- 
ing Record”, 31 King Street West, 
Manchester 3. 





Machinery, Plant and Accessories 
For Sale 





SEDGWICK 200-TONS DOUBLE 
GEARED PRESS BRAKE for sale. 
Capacity 12ft X 4in. Motor Drive with 
controls. Depth of gap 18 in. Stroke 3 in. 
Die space with stroke down and bed in 
lowest position 4jin. Between side 
frames 83in. Top tool 18#in. deep. 
Weight about 15 tons. Illustration, etc., 
from F. J. Edwards Limited, 359 Euston 
Road, London NWI or 41 Water Street, 
Birmingham 3. 





“FRIGIDAIRE” Low temperature 
Refrigerators. Reconditioned fitted with 
new Sealed Unit, five years guarantee. 
49 in. wide X 28 in. deep X 34 in. high. 
For Deep Freezing, Storage of Ice 
Cream, Frozen Food, etc. Price £85 
each. Domestic Refrigerators, Service 
Cabinets and Cold Rooms also available. 
A.R.C., 130 Great Portland Street, 
London WI. MUSeum 4480. 





Pumps for all purposes. R. L. 
Christiansen Limited, Wordesley, 
Stourbridge. Brierley Hill 7584. 





STEEL Tubes, Wrought and Malleable 
Iron Fittings, Flanges, etc., for Gas, 
Water, Steam, Oil and Air Services, sizes 
tin. to 6in. Black or Galvanised Finish. 
Cox & Whittall Limited, Blackheath, 
Birmingham. 





Capacity available for machining or 
complete manufacture of patented article 
under licence. Write R. L. Ross & Co. 
Limited, Engineers, Edward Street, 
Stockport, Cheshire—Makers of the 
“ROSS” Pop Safety Valve. 





Patents for Sale or License 





THE Proprietor of British Patent No. 
657949, entitled “Flareless Tube 
Coupling”, offers same for license or 
otherwise to ensure practical working in 
Great Britain. Inquiries to Singer, Stern 
& Carlberg, 14 East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. 





THE Proprietor of British Patent No. 
698498, entitled “Centrifugally Controlled 
Variable Ratio Pulleys”, offers same for 
license or otherwise to ensure practical 
working in Great Britain. Inquiries to 
Singer, Stern & Carlberg, 14 East Jackson 
Boulevard, Chicago 4, Illinois, U.S.A. 





THE Proprietor of British Patent No. 
644394, entitled “Clamping Band”, offers 
same for license or ctherwise to ensure 
practical working in Great Britain. 
Inquiries to Singer, Stern & Carlberg, 
14 East Jackson Boulevard, Chicago 4, 
Illinois, U.S.A. 





THE Proprietor of British Patent No. 
628345, entitled “Combined Impeller and 
Closure”, offers same for license or 
otherwise to ensure practical working in 
Great Britain. Inquiries to Singer, Stern 
& Carlberg, 14 East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. 
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